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“Industrial Furnace Engineer 
Cum laude 


The development of Surface Combus- 
tion Automatic Proportioning Equipment, in 
1914, made way for the Industrial Furnace 
Engineer. Since that time, the continuous pro- 
gram of research and engineering has provided 
an ‘advanced clinic’’ whereby men of experience 
have been able to solve many heat treating prob- 
lems for the industry. 

It is here that the Industrial Furnace Engineer 
makes use of advanced knowledge of *mechan- 
ical engineering in the designing of new furnace 
mechanisms—*ceramic engineering in the utili- 
zation of better furnace refractories—*electrical 
engineering as applied to temperature controls 
and operating mechanisms— *chemical engi- 
neering in the combustion and chemistry of gases 
—* metallurgical engineering as applied to heat 
treatment—“*combustion engineering for the 


proper application of fuels to heating problems 
—*production engineering in fitting the furnace 
into the production line—* cost engineering that 


will minimize operating costs—*design engi- = 


neering—*development engineering—*practi- 
cal engineering—*sales engineering, and most 
important * Results Engineering. It is here that 
men of industry with particular manufacturing 
problems come to draw upon great accumulations 
of engineering data and knowledge, that only 
time and experience have been able to develop 

It is impossible to narrow the latitude of Indus- 
trial Furnace Engineering. It is a broad, contin- 
uous undertaking—not by a few individuals, but 
a group of special trained and experienced indi- 
viduals working toward a common goal...4 
company dedicated to “work of a higher grade 
than ordinary.” 
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Forging, Normalizing, Annealing, Hardening, Drawing, Carburizing, Nitriding 
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Frames of track type tracto 


must resist terrific bendix 


and twisting stresses. 


Stronger Backbones for Tractors 
Using Inland Hi-Steel 


Tractor frames must be strong— particularly 
those for track type tractors, which are turned 
by stopping one track, throwing terrific bend- 
ing and twisting stresses onto the frame. That 
is why a manufacturer of tractors chose Inland 
Hi-Steel for the frames of their 10-ton track 
type Diesel tractors; Hi-Steel offers higher 
strength without added weight or size. 


The original tractor design called for steel 
with 44,000 Ib. per sq. in. yield strength. For 
the grueling service to which these tractors are 
subjected, especially when a bulldozer is mounted 
directly on the frame, it was found that greater 
strength was needed. Increasing the size of 
the frame section would have entailed com- 
plete redesign and sacrificing many desirable 
tractor features. 

Inland Hi-Steel offered the perfect solution 
to the problem. Replacing the carbon steel 


channels with Hi-Steel, which has a yield 
strength of 57,000 lb. per sq. in., made possible 
retaining the same size and weight of frame, 
while increasing strength 29.5%. All design 
features were retained, and adopting Hi-Steel 
called for no change in fabricating methods. 
Thousands of these sturdy, powerful tractors 
in service confirm the dependability of the 
Hi-Steel frames. 


Inland Hi-Steel, the corrosion -resistant and 
high-strength, low alloy, has established records 
for service and endurance on many of the tough- 
est peacetime and wartime jobs. Today, most 
of the Inland Hi-Steel goes into war jobs but 
when peace comes, it will again be available for 
the construction of equipment in which higher 
strength, reduced weight and greater corrosion 
resistance are factors in product design, *ale 
and service. 


INLAND STEEL COMPANY 


38 S. Dearborn St., Chicago 3, Ill. 
Sales Offices: Cincinnati + Detroit + Kansas City + Milwaukee * New York «+ St.Louis + St. Pav! 
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IN CONTINUING THE DISCUSSIONS on 
cartridge brass and its properties, it is 
logical to include season cracking, so-called, 
because of the close association of this phenom- 
enon with the manufacturing and testing of car- 
tridge cases. At the outset, however, it should be 
recognized that “season cracking” is only a name 
peculiar to the brass industry — a part of brass’s 
jargon, so to speak —-and that stress corrosion 
is the proper name of what we are talking about. 
It is encountered in copper alloys other than 
Drasses, as well as certain types of steels, and in 
iluminum and magnesium. In fact something 
hat was known to give trouble to cold worked 
rasses Many years ago, and for which various 
emarkable “cures” were touted, has now been 
ound to cause trouble in a wide variety of indus- 
rial alloys. The viewpoint in this article will 
herefore not be confined to cartridge brass alone. 
Further, the approach to the problem recog- 
izes that the requirements of war materials, in 
espect to freedom from susceptibility to season 
racking, are different and far more rigid than 
or peace-time manufacture. There can be no 
uarrel with the war-time standard that failure 
annot be tolerated, for many and obvious rea- 
ons. In peace-time, however, economic life is 
ery definitely a factor which alters the viewpoint 
ward the absolute necessity for eliminating 
usceptibility to failure, and makes less strict the 
iterpretation of the usual tests. 
(he failure we are now talking about is most 
‘len seen as a ragged crack, or cracks — which 
ll be parallel to the long axis of drawn cups or 


Unfortunately cartridge brass is high enough in zinc to be among 
the alloys susceptible to stress corrosion, long termed “season 
cracking” in the brass industry. To avoid it in ammunition, 
residual internal stress must be held below a certain value 


“Season Cracking” in 


Cartridge Brass 
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tubes, for example. It may appear in perfectly 
sound material after a few days, or weeks — or 
years, even. Inexperienced observers may fre- 
quently be baffled by the apparent lack of any 
observable cause, especially since stress may be 
thought to be absent. 

Three factors are necessary to produce such 
failures: Chemical composition, stress, and 
corrosion. 

In reference to chemical composition — cer- 
tain of the copper or copper-base alloys are, prac- 
tically speaking, free from susceptibility to stress 
corrosion; for example, commercial coppers such 
as electrolytic (tough pitch), deoxidized, silver 
bearing, arsenical and oxygen-free copper. Among 
the brasses are those compositions containing 
up to 15% zine (see Fig. 3 in Metal Progress for 
June 1943, page 900, for commercial designa- 
tions); the phosphor bronzes (copper-tin) and 
cupro-nickel (commonly containing 20% and 
30% nickel) are also immune. For brasses, the 
borderline of non-susceptibility to susceptibility 
is at about 20% zinc. 85-15 red brass has been 
known to crack when in the form of hard drawn, 
large diameter, heavy walled tubes. As zinc 
increases to its commercial maximum, suscepti- 
bility to season cracking also increases, Other 
copper alloys also susceptible are: Naval brass, 


By L.. E. Gibbs 


Techni Advisor, Rome Divisic 
Revere Copper and Brass, Inc 
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admiralty, aluminum brass, silicon bronze 
(Grade A), manganese bronze and certain types 
of aluminum bronze. 

Any user of these alloys would naturally 
like to know with certainty just what conditions 
will produce failure and how long it will take. 
Neither question can be answered with precision. 
They can be answered by general rules and good 
judgment. Obviously, if a choice of alloy is 
possible, using one not susceptible is the simplest 
way to avoid it, but economic, fabricating or 
mechanical factors may prevent. Practically 
speaking, therefore, the answer lies in (a) avoid- 
ing stress in the first place, (b) treating to remove 
stress or (c) eliminating or reducing corrosion. 
Since both stress and corrosion are required, 
elimination of one of them removes the cracking 
tendency. 

Stress may be internal (within the metal, 
resulting from cold deformation) or external 
(from an applied load). The cold drawing of 
strip into cups, severe or multi-directional bend- 
ing, tube and rod drawing, and stamping of 
irregular shapes are examples of cold deforma- 
tions producing internal stress. 


Threshold Stress Must Be Exceeded 


It should be made clear, however, that inter- 
nal stress is not necessarily responsible for crack- 
ing. Theoretically and practically it would be 
rather difficult to insure that any piece of metal 
is entirely stress free. What is responsible is a 
residual stress in excess of a certain threshold 
value.* It may therefore be convenient in analyz- 
ing season cracking tendencies of a given part 
to think of the operations required to produce it, 
and whether a differential in stress will exist 
between one portion and another — at the same 
time considering that this differential will tend 
to exist if one portion is cold worked or deformed 
more than another. This condition is frequent 
because (a) a given shape can only be made by 
deforming in certain areas, (b) cross sections may 
be too heavy for the equipment to work them 
uniformly in all parts and (c) physical proper- 
ties induced, within certain limits, by cold work- 
ing may be necessary. 

However, as would be suspected from the 
foregoing, there is a maximum tendency toward 
cracking due to internal stress. If a curve is 
superimposed upon Fig. 4, 6 or 8 (Metal Progress, 
June and August, 1943), which is roughly dome- 
shaped with a maximum at 20% cold work, it 

*In the presence of mercury, cartridge brass has 


a threshold value of about 15,000 psi., according to 
Croft and Sachs. 
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would represent this tendency to season crack. 
In other words, light reductions produce greater 
tendency to cracking than heavy, due to the nop- 
uniformity of the work and a consequent higher 
stress differential. At the same time it is obvious 
that cold reductions of 80%, say, produce such 
thorough cold working that differences are relg- 
tively small and cracking tendency may be nil, 

Other than controlling the amount of reduc. 
tions to decrease cracking tendency, contro! of 
grain size is another means. Small grained mate. 
rial has less tendency to crack than large grained 
whether cold worked or annealed and stressed 
In other words, small grain size decreases crack- 
ing tendency due either to internal or external 
stress. However, fabricating or other considera. 
tions may prevent the effective use of this factor 
for example, large grain sizes are required for 
cartridge case disks in order that they may b 
cupped successfully. 

External stress also causes cracking and 3 
threshold value for this stress exists below whic! 
cracking will not occur. Since such stress may 
be indeterminate in typical uses, the only prae- 
tical manner of avoiding cracking is to us 
alloys with low susceptibility, or avoid unduly 
high stress. For a great number of industri: 
applications the limiting stress allowable { 
mechanical or design reasons will be within sal 
limits, unless corroding conditions exist among 
the severe types to be mentioned later. 


Practical Methods for Stress Relief 


Turning from causes to cures, let’s look int 
the methods by which a fabricated part can b 
made non-susceptible to stress corrosion crack 
ing. If what we have already said is true, it fol- 
lows that when the stresses are removed © 
reduced below the threshold value by stress-relie! 
annealing or by “springing”, then the danger ' 
removed. Most widely used and most readil) 
applied to a variety of parts is exposure to hea 
at time and temperature sufficient to remove th 
stresses, but not to soften appreciably. 

(By definition this operation is not tru 
stress relief annealing if there is a ponderable 
change in physical properties in the direction 
lowered strength and hardness and _ increase 
ductility. On the contrary, an examination 
many sets of data on the low temperature anne 
ing of many coppers and copper-base alloys 
within the range of 300 to 700° F. shows tha! 
slight increase in hardness and strength 
occur at some optimum combination of time ® 
temperature. Heating a sample of silver Seat! 
copper to 600° F. for 30 min. has been know?! 
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ise Rockwell B hardness by as much as 
§ points. Similarly the effect appears most 
| igly after heating Type A silicon bronze — 
silicon — at 550° F. for 35 min., as tensile 
strength may increase as much as 10,000 psi.) 

Generally the stress relief annealing tem- 
peralures are between 400 and 700° F.— time 
being as much as a couple of hours or more at 
400° F. and as little as 10 min. at temperature 
for 700° F. As explained in the article in August 
1943 Metal Progress, time and temperature fac- 
tors must be worked out for each individual 
furnace and part, and stress relief is no excep- 
tion. If the temperature is too high or the time 
oo long, Rockwell hardness will drop; a maxi- 
mum of 5 points could be used as a rough-and- 
ready limit. On the other hand, the mercurous 
nitrate test will show whether cracking tendency 
is still present and, if so, then time or tempera- 
ure should be increased. 

Going to the other extreme of heat treatment 
t is obvious that recrystallized material is not 
ubject to cracking from internal stress. Unfor- 
unately the physical properties may then be 
nsufficient for the designed use. 


Table V — Effect of Amines on Cracking of 70-30 Brass 


“Springing” is the term used to describe the 
relief of stresses in rods, tubes or other similar 
uniformly shaped lengths, by passing them 
through multi-rolled straightening machines. 
These straighteners are built analogous to the 
roller straighteners familiar to the users of sheet 
metal, with a large number of small rolls 
arranged in two horizontal rows but with centers 
offset from each other. Rolls are then raised or 
lowered the correct distance apart so that the rod 
going between them is seriously deformed - 
appearing like a wriggling snake — the last pairs 
of rolls restoring the rod to straightness. The 
action is one of deforming beyond the elastic 
limit in one direction and then in another, The 
net permanent deformation is zero, since the rod 
is delivered straight. The efliciency of this method 
is recognized in the A.S.T.M. Specification for 
Naval Brass, B21-42T, which says, “Bars that 
have been properly straightened or sprung will 
have internal stresses so broken up as not to be 
in danger of splitting or cracking... .” 

The method, however, is most applicable to 
standard mill shapes and is described here 
because of the need of understanding that a stress 
relief anneal, as such, is not neces- 
sary with some products. 


| 
NUMBER OF SPECI- | NUMBE ZFORE 
cage UMBER Days Brrore Corrosion Is Also Necessary 
AMINE MENS CRACKED*® CRACKING 
Group A | Group B | Group A | Group B The last factor affecting season 
oe — —— cracking, corrosion, is the most 
Methylamine 3 3 4 4 : j 
; ' variable and the least possible to 
Methylamine (retest) 3 3 1 1 iti 
Dimethylamine 0 1 R 45T evaluate under many conditions. 
Trimethylamine 3 3 | 45T 45T There are, however, some very defi- 
Ethylamine 3 3 3 3 nite conditions of corrosion which 
@ Ethylamine (retest) 3 3 2 2 are practically certain to cause 
oe 0 0 R R cracking if any susceptibility at all 
riethylamine 
sities < 0 0 R R exists. Ammonia is regarded as 
Aniline (Phenylé a) T — i 
Aniline? ylamine) | 1 Z 12 the most common and powerful in 
niline} 3 1 45T 45T its ability to cause failure. Mercury 
Diphenylamine+ — 1 1 its ability to cause failure. Mercury 
Diphenylamine?+ | 0 1 R 17 and mercury compounds are like- 
Diphenylamine (retest) +) 0 0 S Ss wise rapid and severe in their 
Triphenylaminet+ 0 5 action.* Sulphur dioxide in the 
45 
— 0 0 S S presence of water vapor and dilute 
whanols 
4 4 sulphuric acid films are also 
Ethanolamine+ 3 | 7 | 4 , responsible for trouble. In addi- 
Diethanolamine+ a | 1 | ~s 3 tion, certain molten metals such as 
Diethanolamine+ — | 1 | * 10 tin and lead can be destructive, 
Diethanolamine+ 0 | 1 | R il either alone or in combination as 
Triethanolamine+ — 1 — 1 solders. Cracking occurring in out- 
th: ‘ | 7 
hanolamine# 2 1 | 45T | 17 door atmospheres is generally 


3 samples in 
iressed since they 


cracked in 1 


Discontinued tests after 45 days. 
Discontinued tests after 35 days. 


each group, unannealed 70-30 brass cups, highly 
| min, in mercurous nitrate. 
ested at 200° F.; the other runs were made at 100° F. 


Cracks found after pickling off corrosion product. 
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*In addition, it should be noted 
that ammonia and mercury with their 
compounds are corrosive to copper 
and copper-base alloys. Equipment 
for handling these materials should be 
free from the metals under discussion. 
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door atmospheres will never crack, even though you run the car 
as long as you're afraid you will have to. 

Consequently, for conditions not readily determined as 
severe, the expected time for failure of a given article cannot 
be judged without some “measure of susceptibility” such as the 
mercurous nitrate test, coupled with a goodly amount of experi- 
ence and judgment in its interpretation. 

In this connection, the standard of the brass industry is the 
American Society for Testing Materials’ Specification B 154, 
which requires immersion for 15 min. in a solution of 100 g 
mercurous nitrate acidified with 10 ml. nitric acid (1.42 specific 
gravity) made up to 1 liter. Various Government specifications 
also add directions for examining the test specimen after the 
deposited mercury is volatilized, a procedure necessary to detect 
very small cracks, otherwise covered up. 

Certain manufacturing and testing conditions have a meas. 
urable influence on this test, and there has been a great deal of 
excellent work on the effects of various cleaning methods, time 
of immersion, temperature and concentration of solution. All 
this has contributed much to the knowledge of the subject 
There is not time nor space for detailed discussion, so reference 
is made to the suggested reading list on page 886. 


Fig. 22*— Typical Season Crack in Cartridge Brass, 
at 75 Diameters. Note the inter-crystalline nature 
and lack of deformation of grains alongside fissure 


attributed to the presence of small amounts of 
ammonia, or sometimes sulphur dioxide. 
Ammonia or ammoniacal compounds in certain 
plastics have also been found to be responsible. 

Recently tests made at Frankford Arsenal by 
Rosenthal and Jamieson have shown that certain 
amines cause cracking in the presence of moist 
air. The primary amines are more active in this 


respect than the secondary or tertiary types ; 

(see Table V*, page 883). 
The speed of a typical chemical reaction is 

dependent upon the concentration of the reagents 

and their temperature. Stress corrosion cracking 

is no exception in that the time elapsing before 

failure occurs not only depends upon the cor- 

rodent but its concentration and temperature. 

As a consequence, the evaluation of expected 

service life, if susceptibility to cracking exists, 2 

is no more definite than the knowledge of the Fig. 23— Fatigue Crack in Fine Grained Brass, Start- > 

corroding conditions. The “standard” test for ing at a Corrosion Pit. Note that the course of the \ 

cracking tendency is an example of a severe con- fissure is trans-crystalline. Magnified 250 diameters 

dition wherein the corrodent is powerful in its 

action and failure can occur quickly. Exposure It is pertinent, however, to discuss the ques 

to strong ammonia fumes is another potent test. tion of interpretation of the test in the light of 

Cracking during soldering operations is a third. expected usage and service of the parts being 

On the other hand, a chromium plated brass part tested. In this connection, there is a sharp in @ Fj, 

on your automobile might have cracked under of cleavage between war goods and other matt: Tra: 

the foregoing test conditions, but in normal out- factured parts. All will agree that war goods Com, 
*Table and figure numbers are consecutive in such as cartridge cases, primers, fuse and booste by 

Sel 


the entire series of articles. parts, are examples of items wherein it is high!) 
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Fig. 24— Combination Inter-Crystalline and 
lrans-Crystalline Crack in Aluminum Brass 
Condenser Tubing, at 500 Diameters, Caused 
by immonia and External Stress. Courtesy 
Schenectady Works Laboratory, General Electric 
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necessary to avoid cracking and, as such, are sub- 
ject to rigid testing methods and minute inspection. 
This is not necessarily true of material outside this 
sategory. 

From this viewpoint the mercurous nitrate test 
is, then, a means of indicating susceptibility, not 
necessarily an arbitrary test which does or does not 
produce a crack however minute. As an example: 
A part which cracks within 5 min. with audible 
sound when immersed can generally be judged to 
be in such a condition that stress relief is advisable, 
even for the general run of commercial articles. 
However, microscopically fine cracks, appearing 
only when mercury is removed, are a condition 
indicating that failure would only occur under 
severe corroding conditions. 

However, there is not sufficient experimental 
evidence as yet to permit one to predict the expected 
service life, knowing the length of time before crack- 
ing occurs in the test. Under the conditions of 
exposure in most outdoor atmospheres, experience 
shows that long service life without failure may be 
expected in parts which, when tested in mercurous 
nitrate, emerge with only minute cracks. 

If cracking has occurred in service, then the 
question arises as to the proper means of identifica- 
tion — how can we be sure it is an example of stress 
corrosion? As previously stated, characteristic “ 
son cracks” occur longitudinally in tubular articles 
(in cups they start at the rim and peter out part 
way down). They are usually ragged in appear- 
ance. Under the microscope the identification is 
more positive. Under most conditions the crack 
will follow the grain boundaries and there will be 
no evidence of crystal deformation (the latter being 
more typical of failure due to overstress). By way 
of further identification, a crack caused by fatigue 
In other words, season 


sea- 


travels across the crystals. 
cracking is inter-crystalline, and fatigue is trans- 
crystalline (see Fig. 22 and 23). 

There can be, however, a condition which 
cracks both between and across the grains at one 
and the same time, and thus far this seems to be 
typical of the action of ammonia on an externally 
stressed part. Figure 24 shows the result of an 
experiment at the Schenectady Works Laboratory 
of the General Electric Co. Note the presence of 
some trans-granular cracks. However, the presence 
of numerous inter-crystalline cracks alongside and 
across the main fissure, especially near the surface, 
prevents this being mistaken for a fatigue failure. 
In the G. E. tests specimens were exposed to 
ammonia vapor while bent into U shape. The alloy 


is aluminum brass used for condenser tubing (76% 
Cu. 2% Al, balance zinc, with arsenic added to 
inhibit dezincification). 
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In Summary 


1. Season cracking can occur when 
(a) Metal composition is inherently sus- 
ceptible 
(b) Internal or external stress exists, 
above a certain threshold value 
(c) Corrosion is present, generally due 
to certain agents. 

2. Failures may be avoided by 

(a) Use of non-susceptible alloys 

(b) Thorough cold working 

(c) Stress relief annealing or recrystal- 
lization. 

3. Method of testing for cracking suscepti- 
bility requires immersion in mercurous nitrate 
solution, and should be used with due regard to 
use of the parts being tested. 

4. Service failures may be identified micro- 
scopically by the most typical inter-crystalline 
cracking, although ammonia may cause a dual 
inter-crystalline, trans-crystalline fissuring. 


=" Season Cracking 
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Explosibility of Metal Powders* 


By Irving Hartmann, John Nagy and Hylton R. Brown 


THE FIRST REQUIREMENT for an explosion 
of a metal powder is dispersion of the pow- 
der as a cloud in air, and the important point is 
the minimum density (lower limit of explosibil- 
ity) that such a cloud must have to permit igni- 
tion. This density of cloud will vary with particle 
size, uniformity of dispersion, comtamination of 
the material by impurities, strength of the source 
of ignition and time of contact, the reactivity of 
the particles towards oxygen, and their specific 
gravity. In the tests to be described the effect 
of specific gravity is eliminated by comparing the 
minimum concentration with that required to 
consume all oxygen from air, and the effect of 
particle size is reduced by using only fine pow- 
ders-—- 90% or more through a 200-mesh sieve. 

On this basis the lower limit of explosibility 
of magnesium samples is 5 to 6% of the quantity 
required for complete combustion in air; atom- 


*From R. I. 3722, U. S. Bureau of Mines, “Inflam- 
mability and Explosibility of Metal Powders”. 
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ized tin, 9 to 11%; aluminum, titanium and iron 
samples, 11 to 13%; zirconium, 19% ; manganese, 
22% ; antimony, 30% ; zinc, 42 to 44% ; and silicon, 
65%. In general, the less the reactivity of the 
metal toward oxygen, the higher the percentage 
concentration necessary to permit reaction. Tin 
is an exception. 

Effect of Particle Size on the lower limit ©! 
explosibility is illustrated by comparing a numbe! 
of the magnesium samples thus: 


IGNITION 
TEMPERATURI 


MINIMUM EXPLOSIVE 
CONCENTRATION 


THROUGH 
200 Mesu 


1% 0.125 oz. per cu.ft. 1165° F. 
15% 0.060 - 
40% 0.040 
92% 0.025 1060° F. 


Ignition Temperature — To ignite a cloud | 
metal powder there must be a source of ignitie 
having sufficient temperature and heat cners} 
Minimum ignition temperature for powder 0°! 


given metal will vary with size of particles, )™ 
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mtact with source of ignition, density of the 
cloid, and presence of impurities. 

Many tests were made in equipment long 
used for studying explosibility of coal dusts; it 
consists of a heated tube through which are 
blown measured clouds of dust suspended in 
known atmospheres. Temperature is increased, 
test by test, until a flame results. This repre- 


sents one extreme, with sufficient temperature, 
but much more heat energy than required (com- 
pared with ignition by electric spark, with high 
temperature and low energy). 
the fourth column. 


Results are in 


Relative Flammability and Explosibility of Metal Powders 


order as ignition temperature, and there is no 
reason why it should be. Consider any dust 
having ignition temperature below 1290° F. 
When a cloud thereof is blown through the fur- 
nace the dust ignites and burns. The flammabil- 
ity test determines how much inert dust must 
be mixed to prevent combustion, and the reactiv- 
ity of the metal toward oxygen at elevated tem- 
peratures will be a factor. For example, the 
ignition temperature of antimony was 780° F., 
but at 1290°-— the temperature of the test fur- 
nace —- 65° inert stopped combustion. On the 
other hand, a magnesium sample had an ignition 


RELATIVE 
IGNITION MAXIMUM RATE 
METAL POWDER | FLAMMABILITY (% INERT) TEMPERATURE | a | oF Pressure Rise; 
| | Over CLoup | Pst. per Sec. 
Zirconium, milled 90+ 90+ Room (a) | 42 psi. 2570 
Magnesium, stamped 90+ | 90+ 970° F. | 72 4760 (b) 
Magnesium, milled 90+ 90 1005 | 65 3160 
Dowmetal, milled 90 90 805 | 56 2570 
Magnesium-Aluminum, milled 80 78 995 | 62 3000 
Aluminum, stamped 60 80 1195 62 5700 (b) 
Aluminum, atomized | 10 78 1290 58 2250 
Titanium, milled 55 | 78 | 895 | 52 1640 
Iron, reduced 90+ 55 600 | 36 430 
Iron, carbonyl 85 60 610 | 31 1200 
Manganese, milled 40 25 840 | 31 400 
Zine | 35 45 1110 | 36 1350 
Silicon, milled 0 33 1425 62 1180 
Tin, atomized 10 30 1165 | $34 850 
Antimony, milled 65 18 780 20 150 
Lead, stamped | 20 1075 | 
Lead, atomized 0 — 1310 
Cadmium, atomized 18 — 1060 — — 
Copper, reduced 3 | — 1290 — — 
Iron, milled 0 1435 | 
Chromium, milled 0 — 1650 — — 
Comparative Figures for Organic Dusts | 
Pittsburgh coal 90+ 65 | 1130 46 | 780 
Corn starch 90+ 80 715 51 1590 


(a) Ignition may have resulted from static elec- 
tricity in dust cloud. 


Relative Flammability is determined in a cut- 
and-try method when holding the above described 
furnace at 1290° F. As a first step the pure 
metal dust is tested. If it burns, mixtures con- 
taining increased quantities of fuller’s earth are 
tested until there is found the minimum per- 
centage that will prevent ignition of the metal 


powder in four successive trials. Results are 
shown in the second column of the table. The 
nex! column contains results of similar tests on 
igh'lom in a pyrex tube by a high voltage con- 


invous spark using 20 watts of power. 
Relative flammability is not in the same 
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(b) These extremely high values should be 
accepted with caution because of possible errors in 
determining maximum slope of pressure-time curves. 


temperature of 1165° F., and at 1290° 90% inert 
could not prevent flame. Flammability shown as 
90 + in the table means that a mixture burned 
even when containing 90% inert. 

In most cases the heated wall surface of the 
furnace is a more potent source of ignition than 
the sparks of the open-spark tube; compare 
columns 2 and 3. Exceptions are stamped and 
of atomized aluminum, titanium, zinc, silicon 
and tin. All these, except titanium, have rela- 
tively high ignition temperatures. 

Flammability of organic dusts (See p. 930) 
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Teamwork Over Tunisia 


Two Lockheed **Lightning” P-38 Fighters escorting one B-17 
bomber, the Lightning proving too versatile to be confined 
to its original function as a high altitude interceptor 
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ings comprise a substantial fraction of this. 


THE SAUVEUR MEMORIAL LECTURE, 

which I delivered before the Boston Chap- 
ter @ late in October, 1943, was entitled “The 
Progress of Metallurgy and Its Problems in Air- 
craft”. One portion of this address has already 
been published in Metal Progress, devoted to 
aluminum. Another portion discusses the appli- 
cations of magnesium.* In all this material I 
attempt to indicate some leading considerations 
which must be kept in mind when a structural 
designer in the aircraft industry is considering 
the adoption of an “improved” variety of a well- 
known and reliable alloy, or new but relatively 
untried alloys of attractive properties. These 
remarks were made and published without the 
slightest animosity toward any producer or his 
product; admittedly they were the expressions 
of a conservative organization, for in aeronautics 
safety must be achieved up to the very limit of 
the capacity and endurance of all parts of the 
craft. Our hesitation in following the stimulat- 
ing suggestions of metal producers, therefore, is 
due primarily to uncertainty; some of our doubts 
can hardly be resolved short of actual experience 
in fabrication and use—and war-time is not 
very conducive to this type of experimentation. 
At any rate, the situation I am endeavoring to 
describe existed as of mid-1943. Developments 
are continuing without pause, and no doubt the 


By V.N. Krivobok 
(At the time of writing) Chief Meiallurgist 
Lockheed Air craft Corp. 
Burbank. Calif. 


About one-third the weight of a modern fighter’s fuselage is steel, and cast- 


principal requirements and debates the “casting versus forging” problem 


Airerait Requirements of 


Steel Castings 
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The author outlines their 


future will find answers to many of the then 
unsolved problems. 

In the first article some brief remarks were 
made, in the above spirit, about the chances that 
wrought alloy steel might be used to a greater 
extent in airframes. In the present installment, 
the subject will be expanded to cover other vari- 
eties of steel, principally castings. 

It is well known that this country has faced 
a serious shortage of steel forging facilities, right 
in the midst of a feverish activity to produce war 
materiel. This circumstance brought forth the 
consideration of steel castings as substitutes for 
forgings. Soon the problem took on much greater 
significance than mere expediency of substitution, 
because aircraft engineers would rather stay away 
from castings, and for reasons which are under- 
standable: 

First, the overall properties of cast material 
do not equal those of forgings. (Let’s accept 
that as a general statement, true in spite of 
exceptions that may exist in extreme cases.) 
Second, the attempt to produce castings of air- 
craft quality was undertaken by concerns some 
of which were definitely lacking in understand- 
ing of the reasons for required quality as well as 
lacking in technical ability. 

An arbitrary safety factor of two for all 
castings has been in effect, but has been recently 
reduced.+ The comparison of the properties of 
the cast versus forged metal would not justify 


*Epitor’s Note: This section is still being con- 
sidered by the Censor, but we hope it will be cleared 
for publication in the June issue. 

+“Safety factor of two” might be misinterpreted 
by non-aircraft engineers. It is really an extra safety 
factor, as compared with forgings, for example. 


. 


this discrimination; it is obviously intended that 
this factor should also protect against uncertainty 
of the casting’s quality, so it would seem that the 
very premise of the safety factor is negative and 
argumentative: (a) It admits, by inference, that 
steel foundries are not capable of producing cast- 
ings without defects; (b) it strengthens the 
prevalent opinion (justified by past experience ) 
among aircraft engineers that sound castings may 
not be expected with confidence; (c) and finally 
it penalizes the part on the basis of weight. 

Obviously, conclusion (a) is incorrect. Much 
has been accomplished by certain progressive 
companies in a few past years. Castings free of 
internal and external defects can be and are 
produced. However, it should not be assumed 
that every design or every part can be success- 
fully made, and I believe that at least part of the 
difficulties can be traced to this erroneous 
assumption. I am not prepared to defend the 
point that foundrymen should be capable of 
determining which design is and which is not 
suitable for a casting. At any rate, 1943 has 
seen definite progress in the attempts to develop 
steel castings for aircraft, both by static and 
centrifugal practice. The importance of the 
objective which is to prove or disprove the 
utility of controlled quality castings for use in 
aircraft structural components — cannot be over- 
emphasized. In my opinion, the cost of forgings 
(which, in reality, is cost of forging dies) will be 
unduly burdensome when production gets down 
to post-war figures. 

Even today we should not continue to suffer 
undue weight penalties. It is understood that if 
steel castings can be had with physical properties 
that can take care of stress requirements, the 
factor of safety would not be necessary except to 
safeguard against what I have termed the uncer- 
tainty of casting quality. In other words, the 
extra factor of safety for castings could be 
reduced or perhaps even eliminated if: 

1. Certain required physical properties are 
developed by the selection of proper analysis and 
heat treatment. 

2. Castings free of defects can be made. 

3. Assurance can be had that the quality as 
conditioned by (1) and (2) will be maintained. 

As of mid-1943 and depending on the appli- 
cation, castings were used by Lockheed Aircraft 
Corp. in two classes: 

ELONGATION 
IN 2 In. 
25 to 30% 
10% min. 


TENSILE YIELD 
CLASS STRENGTH STRENGTH 
(a) 100 to 125,000 80% of T.S. 
(b) 150 to 170,000 80% of T.S. 
No difficulty has been experienced in meeting 
the above requirements, except in elongations for 
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high tensile strength castings, class (b). Usual 
values for a number of steels which have been 
heat treated in the conventional manner of 
quench and draw reach only 7 or 8%. By “double 
heat treatment” — that is, homogenizing at 1850° 
F., followed by proper quenching and tempering 
~~ the prescribed properties can be attained. The 
impact values by notched bar in Charpy test are 
between 12 and 20 ft-lb., indicating fair toughness, 

With the cooperation of several progressive 
companies the development work on sample cast- 
ings proved that they either had no defects 
revealable by X-ray methods of very careful tech- 
nique, or that whatever imperfections were 
detected by radiography were of such nature as 
to reject none of the castings. In itself this 
achievement is of little significance until it can be 
demonstrated that careful control during the 
development stage can be carried over into pro- 
duction. It is in this circumstance that the diffi- 
culties may be expected, since it is a matter of 
technical ability, the accumulation of service 
records, and economics. 

Those of us who became interested in the 
technical aspects of this problem soon realized 
that the experiences of other industries would 
not be convincing to aircraft men. While com- 
parisons are often illustrative they are not neces- 
sarily conclusive; the fact that castings have been 
adopted by certain industries, like railroads, and 
rendered satisfactory service, is no proof — only 
a favorable sign that they might be equally suc- 
cessful in airframes. 


Forging of Casting ‘*Blanks”’ 


Attention is also being given to the advisabil- 
ity of using “semi-forgings” or “semi-castings”. 
The idea — quite old, I hasten to add—is to 
forge oversize castings to finish dimensions. It 
appeals to some of us for the technical reason 
that whereas the static properties of castings can 
be made sufficient and, theoretically, forgings 
should therefore hold no advantage, yet the 
impact, fatigue and toughness of forgings are 
superior. The latter properties are also most 
affected by surface conditions (such as notches) 
and peculiarities of design. It is to be anticipated 
that properly heat treated cast material will be 
able to withstand the required service conditions 
in the interior of the part. The problem, there 
fore, is to provide a given part with forged out- 
side, thus securing the advantages of forged 
material at the surface, leaving the inner portion 
much as it was, or of steel which has beet 
worked to a considerably less extent. 

Strictly preliminary data — experimental 
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« does not have priority these days — indicate 
encouraging results. Obviously, a peace-time 
de\elopment of this kind is to stand or fall on an 
economic basis, assuming that parts so produced 
will be as acceptable as forgings to the stress 
engineer. Production schedules of war-time, 
shortages of production materials (principally 
dies) and facilities, introduce abnormal yet vital 
factors which determine the merit of the under- 
taking more than the unit cost of the product. 
The various phases of work in the field of cast- 
ings undertaken because of its temporary impor- 
tance will have, I am certain, permanent value. 
We are working toward the development of pre- 
cision steel castings, borrowing this term from 
a well-established industry casting certain highly 
alloyed ferrous and non-ferrous metals in perma- 
nent molds. 

Through development work, stage by stage, 
the aircraft industry hopes to achieve superiority 
of product, consider its suitability to our prob- 
lems, and if found satisfactory, emphasize and 
inaugurate control in production, accumulate 
service records, decipher “quality standards” — 
a program of large magnitude! 


Centrifugal Castings 


The contingencies of war gave impetus, in 
my judgment, to the intensive studies of centrif- 
ugal castings. In some instances this has been 
with notable success. Facts learned through the 
experience of others fully justified experimenta- 
tion with those aircraft parts which, by virtue of 
their design and dimensions, were particularly 
suitable for the process. I know of several suc- 
cessful accomplishments and the number of 
attempts is expanding. In particular, much 
interest is displayed in centrifugally cast landing 
gear parts, the outer cylinder of the oleo tube, 
the lower portion of the knuckle, the axle and the 
brake flange — the latter three cast as one part. 
This program has been of intense interest and 
immediately brought forth the comparison 
between static and centrifugal castings. 


Miscellaneous Problems 


This report on various metallurgical subjects 
will be incomplete if a few other important topics 
are not mentioned — even if only briefly. 

The great need to preserve strategic alloying 
elements in the first two years of war resulted in 
the strictest economy in the use of some such 
materials as stainless steels. Even fire walls, 
together with many parts in the immediate vicin- 
‘ty ol the power plant, were converted from stain- 


May, 1944; Page 891 


Although 
strictly a measure of war-time economy, we have 
received so far no adverse service reports. If 
these satisfactory findings persist, the necessity 
for stainless in the above mentioned parts will 


less to aluminized low carbon steel. 


have to be studied. War-time is not conducive 
to thorough evaluation of emergency measures 
and substitutes and, consequently, peace-time 
requirements for huge passenger and cargo planes 
will have to be most carefully studied before the 
war-time substitution can be adopted. 

There is no question, as far as I can ascer- 
tain, that stainless chromium-nickel steel and 
inconel are the only alloys which can now be 
used for exhaust manifolds and like parts. Even 
with these superior materials, the service records 
of manifolds on modern, high powered engines 
show occasional difficulties. This is not surpris- 
ing in view of the much more severe conditions 
imposed by required service. Undoubtedly the 
safe disposal of hot exhausts from high octane 
gasolines is becoming a more and more serious 
problem. The proposed use of enameled steel 
does not seem likely to be the answer. 

I must also mention “pressure welding’, a 
relatively new method in airframe work, but 
quite old in fundamental principle. It is a butt 
welding process in which the heat is supplied 
externally and the parts to be welded are pressed 
together. The main advantage of this process 
is that it apparently permits the welding of such 
large areas that could not be handled on flash 
welding machines. Considerable success has been 
reported in the application of this process to the 
welding of landing gear parts, and welding of 
tubing to castings. 

The reader may wonder, by this time, if it is 
not a hopeless task to face all these problems. 
It is no more so than in countless other endeavors 
to win the war and then permanent peace. 
Individual endeavors are merging into united 
efforts. Through the formation of the Aircraft 
War Production Council and its Engineering 
Committee, various problems, common at present 
to all of us, are evaluated, appraised and assigned 
for quick solution. The findings and the experi- 
ence of any one aircraft organization fighting on 
the home front are the property of all. All of 
them are contributing their share. This share 
is the result of the knowledge, experience and 
hard work of many individuals. In accepting 
your invitation to join you in honoring the 
memory of Dr. Sauveur I made it clear to my 
superior officers and my associates that I shall 
merely be a spokesman for the women and men 
who designed, nursed, built and are building in 
ever increasing numbers the fighting P-38. S 
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Down-Grading of 


Aluminum Casting Alloys 


MANUFACTURE of aluminum castings effort should be made to consume it. This would 
was at an unprecedented level in 1943, but 
is steadil Recent W.P.B. figures for JANUARY 
with y 8. (AVERAGE) (AVERAGE) 1944 
monthly output in 1942, 1943 and January of , La. Ls. Le 
this year are shown in the table in the right hand ins seep ex 
8 Heat treated 12,510,000 20,785,000 24,315,000 
column, As cast 4,780,000 4,560,000 5,090,000 
Such a large amount of metal cuts seriously Permanent mold castings 
into the supply of virgin ingot produced, even Heat treated 4,560,000 6,795,000 7,430,000 
though considerable tonnages of secondary metal As cast 490,000 =-_- 680,000 930,000 
are utilized. In fact, there is such a surplus of ote castings 400,008 SACRO80 = 
reclaimable scrap aluminum available that every Grand total 27,000,000 38,300,000 44,150,000 


ALUMINUM CASTING ALLOYS: SUBSTITUTION CHART 


Increasing Consumption _ _ Increasing Consumption 
of Virgin Meta/ x 

. Made From Primary ingot\ Made from Segregated 

Made Almost Entirely from Purity fed| Scrap With Required Pure\| Made Fram Mixed and 


Pure Primary ingot, Ingot Blending, Obsolescent Scrap, 
by Primary Producers by Secondary Smeliters | by Secondary Smelters 


220 Sec. 355 Modif | 
3368 195 | Sec. 195 | 
| X 113-A334 | 


43 108 
355 


13x 13 
Die 
Casting 218 43 | 8S | 


1 Sec 555 Modif 


Note: Alloys enclosed within heavy lines are susceptible to heat treatment: those within a light line are not. 
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‘rue conservation, even though there were no 
-time shortage of labor, raw materials and 
,1ew metal and alloying constituents. It is always 
good economy to use the lowest grade of material 
that will do the job. 
The chart on opposite page and the table 
suggest possible substitutions in aluminum cast- 
Suitable ingots for alloys placed 


toward the right side of the chart contain less 
and less virgin metal. If the high mechanical 
properties, specific physical characteristics, maxi- 
mum resistance to corrosion, or castability 
inherent in an alloy placed toward the left of the 
chart are not essential, it is a contribution to the 
war effort and the national economy to use an 
alloy nearer the right. 8 


ing alloys. 


Approximate Equivalent Specifications for Aluminum Casting Alloys 


(Not in all cases interchangeable for procurement and inspection) 


Aluminum Sand Castings 


CoM MERCIAL 
ALLOY 


220 
356 
214 
142 (b) 
355 
195 
43 
40E 
Sec. 355 and 
Modifications 
Sec. 195 


Modifications 
108 
212 
112 
12 


Type 
COMPOSITION 


Mg 10 
Si 7; Mg 0.3 
| Mg 3.8 
Cu 4; Mg 1.5; Ni2 
Cu 1.3; Si5; Mg 0.5 
Cu 4.5 
Si5 
Mg 0.5; Zn 5.3; Cr 0.5 


| Cu 1.5; Si 6.5; Mg 0.5 


X113-A334 and | 


| Cu 8; Fe 1; Si 1.2 
| Cu 7; Fe 1.2; Zn 1.7 


| Cu 7.5; Fe 1.4; Si 1.5; Zn 2) 


| Feperar 


| ARMY 


Navy 


QQ-A-601 & Ornpnance 46-A-1 (INT) 


E-QQ-A-601; 
CLASS 


| 


AXS 784; 
CLass 


15 
15 


(5/1/42); 
CLASS 


AERONAUTICAL 


AN-QQ-A-392- 
AN-QQ-A-394 
AN-QQ-A-402 
AN-QQ-A-379- 
AN-QQ-A-376- 
AN-QQ-A-390- 
AN-QQ-A-405- 


AN-A-5 


AN-A-4 
AN-QQ-A-399-2 


S.A.E. 
FICATION 
NUMBER 


A.M.S. (a) 


4240-A 
4217 
4220-A (c) 
4210-B (d) 


| 
A.S.T.M. 
| B26-43T 
ALLOY 


SG1 
Gl 
CN21 
cl 
$2 
ZG4l 


Permanent Mold Castings 


COMMERCIAL | 
ALLOY 


Type 
COMPOSITION 


| FEDERAL | 
QQ-A-596 


CLASS 


ARMY 
* ORDNANCE 


Navy 


(2/1/42); 
CLASS 


356 


Si 7; Mg 0.5 
Zn 1.8; Mg 3.8 


| 


46-A-15 (INT) | 
AERONAUTICAL 


S.A.E. | | 
FICATION A.M.S. (a) | 
NUMBER 


A.S.T.M. 
B108-43T 
ALLOY 


SGI 


323 4284 


| 
| 


| Cu 4; Mg 1.5; Ni 2 
Cu 0.8; Fe 0.8; Si 12; Mg 1; Ni 2.5) 
Cu 1.3; Si5;Mg 0.5 | 
Cu 4.5; Si 2.5 

| Si5 

| Cu 4; Si12 

| Cu 10; Fe 1.2; Mg 0.2 


142 (b) 


CN21 
cS4 
$2 


39 
321 
322 


AN-QQ-A-379-2 
AN-QQ-A-386-2 
| AN-QQ-A-376-2 
AN-QQ-A-383-2 


| owl o 


Sec. 355 and 
Modifications 
Sec. B195 
A108 
C113 


| Cu 1.5; Si 6.5; Mg 0.5 


Cu 4.5; Si 2.5 
Cu 4.5; Si5.5 


Cu 7; Fe 1.2; Si 3.5; 


Zn 2 


Aluminum Die Castings 


CoM MERCIAL 
ALLoy 


13X 
218 
13 
43 
A379 


85 
81 


Type 
COMPOSITION 


Si12 
Mg 8 
Si12 
Si5 
Cu 4; Si7 


Cu 4; 
Cu 7; Si3 


Navy 
46-A-14 (INT) 
(2/1/42); 
CLASS 


FepeRaAL 
QQ-A-591; 
CLASS 


ARMY 
ORDNANCE 


2 

7 

1 

3 

| AXS 679 (Rev. 3) _ 
_ 5 
4 


| AERONAUTICAL 


AN-QQ-A-366-4; 
CLASS 
Al-13X 
Al-218 
Al-13 


Al-85X 


Al-85 


S.A.E. 
SPEcI- 
FICATION 
NUMBER 


305 
304 | 
E-306 
E-308 
307 
312 


A.S.T.M. 


B85-42 & 


EA-B85 
ALLOY 


IV 


LXXIX-B 
LXXIX-A 


VIL-A 
XII 


NoTEs: 


(a) A.M.S. means aeronautical material specifica- 
tion, issued by Society of Automotive Engineers. 

(b) Alloy 142 is solely for applications at elevated temper- 
ature—~as for cylinder heads; no substitution is possible. 


(c) 4220-A applies to the castings with solution 
treatment; 4220 to solution and stabilizing treatments. 
(d) 4210-B applies to the aged sand casting; 
4212-B to solution and precipitation treatment; 4214-A 


to solution treatment and over-aged. 
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A round table discussion on “Special Finishes and Metallic 
Protection” was held at the Chicago § Convention, last October. 


Some of the speakers cannot be reported except in summary; how- 


OR YEARS the metal industries have made 
great efforts to provide the best possible 
metals and combinations thereof for their finished 
products. Also, the machine tool industry con- 
stantly devises more efficient tools for working 
and finishing those metals. However, unless they 
are properly cleaned in the course of their 
fabrication and finishing, much of these values 
can be lost, not only through spoilage of surface, 
but through loss of efficiency in the ultimate 
function. Consequently, the problem of metal 
cleaning and the conditioning of metallic sur- 
faces during and after manu- 
facture demands the best 
engineering, research and 
cooperation by the metal 
industries and the sources of 
cleaning agents, equipment 
and processes. 

The subject is so broad 
that a brief discussion must 
be limited to one method. 
Consequently these remarks 
will be confined to the funda- 


ever the complete group on chemical coatings is presented below 


Protective Chemical Coatings 


on Metals 


Cleaning Prior to Finishing 


By James Rowan Ewing 
Assistant to President 
Solventol Chemical Products, Inc. 


surface against atmospheric rust or corrosion 


during and between processing operations, and 
up to final finish, coating or assembly. For years 
past any result equivalent to this has been 
achieved only by a chain of separate operations 
and handlings. 

For a specific example consider cleaning of 
automotive ring and pinion gears. As late as 
1941 the mass production sequence included a 
dip ia hot seal oil or kerosene, two stages ol 
alkali wash, and a final water rinse, the rinse 
including a mixture of soluble oils. The require- 
ment was a gear surface free 
of emery particles prior to the 
sound room test. In contrast, 
this new principle was applied 
to this same problem as early 
as 1940 by one major auto- 
mobile manufacturer. A sim- 
ple two-stage washing machine 
was used in the revised opera- 
tion, and completely removed 
red leads and provided a dry, 
bright finish, and furnished 
wees metal passivated agains! 


mentally new principle avail- 
able today which is the result 
of the introduction of synthetic organic chem- 
icals, which are combined with distillates and 
solvents and applied in a water medium, to the 
end that one operation in a spray wash com- 
pletely cleans and conditions the “surface. By 
complete cleaning and conditioning is meant 
removing and rinsing off of all soils, including 
greases, oils, inerts, compounds, or any foreign 
matter, plus the passivation of the cleaned metal 
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atmospheric attack. 

A second important contribution to the 
entire scope of metal cleaning is the possibilil) 
of its use in proper modifications for cleaning 
and conditioning any metal or alloy, including 
brass, bronze, copper, magnesium and aluminum 
To demonstrate this, I cite an operation as eat!) 
as 1939, dealing with the difficult problem © 
removing stubborn, caked buffing compound from 
polished zine die cast automotive hardware pats 
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privy to bright nickel and chromium plating. It 
was not only a stubborn cleaning problem, but 
the cleaning agent must not react on the delicate 
polished zine surface. This operation, replacing 
mulliple operations formerly used, eliminated 
re-racking and tack wiping, and completely 
removed imbedded buffing compound, and pro- 
duced clean parts, free from water break and 
ready for immediate plating. When necessary, 
the parts could be held for as long as 8 hr. before 
plating without any harmful atmospheric attack. 

These early applications, prior to 1941, in 
the mass production industry, provided a neces- 
sary background to solve many problems con- 
nected with the high finish necessary on gas 
engine parts, sub-assemblies, ammunition, and 
the multiple items involved in the war program. 
lhe old methods were not only expensive in 
equipment and labor, but sometimes involved 
the danger of toxic working conditions, rancid 
solutions, and distressing dermatitis. It is even 
more true of war munitions than peacetime 
equipment that the prod- 


uct must go through 
numerous inspections 
including magnetic and 


X-ray), multiple machin- 
ing, grinding and polishing 
erations, storage (long 
or short) and final prepa- 
ration of the metal for its 
ultimate permanent coat- 
ing, whether it be oxide, 
paint, electroplate, or any 
one of the wide range of 
permanent or semi-permanent coatings. 

There is no time to cite more than one of the 
problems met by the Ordnance Department: In 
important parts it is necessary for the final con- 
ditioning of the metal surfaces to insure against 
linger marking or rust prior to the application 
! semi-permanent rust preventive oils and 
sreases in preparation for export. An operation, 
utilizing the principle under discussion, auto- 
matically eliminates the necessity for any addi- 
tional operation to meet this requirement. 

Developments of this nature and their multi- 
ple applications need continued joint research of 
loremen, engineers, metallurgists and 
‘uppliers, with mutual recognition of the prob- 
‘ems which must be solved. The high standard 
' metallic surface requirements in the war pro- 
sram has best demonstrated the results which 
can be obtained with this continued cooperation, 
ind we believe that such cooperation will con- 
‘nue in the future with reduced costs, better 
Procucts, and better functioning. 


process 
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Chemical Coatings on Steel 


By V.M. Darsey 
Technical Director 


Parker Rust-Proof Co. 


HEMICAL COATINGS on iron and steel result 
from an actual chemical reaction with the 
metal to form therewith a non-metallic coating. 
Thus they are contrasted to metallic plates and 
paint coatings which generally do not require 
chemical combination with the base metal. In 
many ii stances chemical coatings have proved a 
satisfactory alternate finish on steel articles 
which formerly required such vital metals as 
copper, nickel, chromium, tin, cadmium and 
zine for their protection. In general, the 
equipment and chemical reagents needed for 
the production of such coatings are simple, 
readily ava‘table and for this reason have 
expedited the finishing of many articles. The 
value of certain chemica! coatings has been 
established by past use and performance; 
others will require additional use for proper 
evaluation. Many of their new or recent 
uses will be continued after the war; the 
extent of such use will depend upon economic 
factors as well as performance records, 
Phosphate and Oxide Coatings —- There are 
many types of true chemical coatings available 
for metal surfaces. A book could be written 
about them — in fact, books have been written. 
I must confine my remarks to only two of them, 
namely, phosphate and oxide coatings. 

Phosphate coatings result from the treat- 
ment of properly cleaned iron and steel articles 
in a balanced phosphate rust-proofing solution, 
whereby the metal surface is converted to a non- 
metallic phosphate coating. 

Oxide coatings generally result from the 
treatment of iron and steel articles in a concen- 
trated solution of caustic soda c ntaining an 
appropriate oxidizing agent, at temperatures 
around 250 to 300° F. for a sufficient length of 
time to convert their surfaces to a black oxide 
coating. 

Phosphate Coating for Corrosion Protection 

Since discontinuing the manufacture of many 
civilian articles such as automobiles and refrig- 
erators, the use of phosphating for protecting 
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Fig. 1 Phosphate (Parkerized) Coating 
Magnified 400 Diameters on Sheet Steel 


war articles against corrosion has far exceeded 
its use as a base for paint. Many ordnance items 
require a finish that is not only protective but 
must reflect very little light and not interfere 
with normal operating efficiency. Paint is a less 
satisfactory finish for functional components 
than oil on phosphated surfaces. On such articles 
as machine guns, rifles, ammunition links and 
clips, phosphating has proved an excellent finish 
and has resulted in the 
conservation of much 
zine previousiy used for 
their protection. In Fig. 
1 is shown a typical coat- 
ing, promoted by us 
under the name “Parker- 
ized” coating, representa- 
tive of this type of 
corrosion resistant finish. 

Phosphating as a Base 
for Paint—-The combi- 
nation of phosphating 
and painting is serving 
as a finish on many war 
articles which formerly 
consumed critical metals 
for their protection. 
Years of experience has 
proved the value of this 
treatment to promote the 
durability of paint and enamel applied to steel 
surfaces. 

Phosphate Coating for Wear Resistance 
The use of phosphating for reducing wear on 
machine parts has increased rapidly in the past 
few years. A treatment marketed as “Parco 
Lubrizing” is used for forming a wear resisting 
coating on bearing surfaces consisting chiefly 
of an admixture of iron and manganese phos- 
phates. The uniformity and penetration of the 


Fig. 2 — (Left) Is the Surface of a Honed Cast Iron /iston, 
Degreased and Dry Rag Wiped, Magnified 10 Diameters, Photo- 
graphed With Oblique Light. Right is same after treatment in Parco 
Lubrizing solution, producing a coating with high affinity for oi! 


metal by the phosphate coating, and its aflinity 
for oil, are believed the chief reason for reducing 
wear on friction surfaces. Many guns and breech 
parts as well as other articles for the armed 
services are phosphated to reduce wear and cor- 
rosion as well as to promote better functiona 
operation. In Fig. 2 is shown a polished pisto: 
surface before and after treatment. 
Phosphate Coated Steel for Can Manufacture 
The phosphating of steel strip or sheets js 
accomplished by feeding the properly cleaned 
stock through a series of rollers within a closed 
machine and spraying the phosphating solution 
on the steel. The coating resulting from this 
method of application is unusually fine grained in 
structure, and will withstand drawing, bending, 
and rolling operations encountered in the manu 
facture of caps, crowns and can bodies. This 
application of phosphating is conserving a larg 
percentage of the tin ordinarily used for such 
containers. Phosphating, with or without lac. 
quering, has proved to resist satisfactorily th 
action of many foods and substances former 
packed in tinned steel containers. In Fig. 3 is 
shown ordinary black plate steel before and afte: 
“Bonderizing” by this method of application. 


; 


Phosphate Coating an Aid in Drawing Steel 
The shortage of copper and brass has made ! 
necessary to manufacture many articles formerly 
made of these materials from steel. For cold 
drawing of steel, the combination of a phosphale 
coating and a lubricant has proved a valuable 
aid and extended the life of the dies. 

The lubricant is adsorbed by the coating 
thus providing a film of lubricant between the 
die and the steel being drawn. Approximatel} 
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one-half the phosphate is removed in each draw- 


= ing operation and the number of draws which 
8B can be made successfully without retreatment 
a depends upon the amount of reduction necessary 
_ to make the steel part. In general, two or three 
él draws can be made from each application of 
i phosphating. In some instances this process has 
- Breplaced the use of strategic copper as an aid in 
ture drawing. 
Phosphate Coating Repels Molten Lead — 
a Experience has shown that lead does not stick to 
[the surface of phosphated steel when such arti- 
a cles are drawn in a lead pot. Advantage is taken 
this Me °! this fact in the treatment of certain gun parts 
dir which require a uniform appearance and a sur- 
ice face free of lead particles. Phosphating has 
i therefore expedited the production of such arti- 
rhis cles: 8 well as reduced their cost. 
aa Zine Coated and Phosphated Steel — If a thin 
na coating of zine, 0.00005 to 0.00010 in. thick, is 


electrodeposited on steel followed by phosphating, 
the sheets are better able to resist corrosion and 
hold paint. This is accomplished by passing 


the properly cleaned strip steel or sheets con- 
tinuously through a suitable zine plating bath 
and phosphating equipment. 


The availability of 


Fig. 3 — (Above) .s the Surface of Black Plate, 
Full (Shiny) Finish. This is regular tin can stock 
at 400 diameters. Below is same material after 
“Bonderizing” for 10 sec.; coating weight is 82 mg. 
per sq.ft. Both surfaces magnified 400 diameters 


such processed sheets should increase as more 
equipment and steel are made available for 
civilian use. Steel processed in this way, it is 
believed, will find wide use after the war. In Fig. 
4 is shown a representative zinc coated surface 
and the same surface after “Bonderizing”. 

Oxide Coating on Steel Extensive use is 
being made of black oxide coatings on steel, both 
for appearance and corrosion protection. This 
attractive color, plus some rubbing finish such as 
oil or wax, is serving on many war articles. It 
is claimed that there are no dimensional changes 
in such articles, and for this reason parts requir- 
ing very close tolerances can have an oxide coat- 
ing. It is claimed that no chance hydrogen 
embrittlement results from the oxide coating, and 
the treatment is suitable for blackening springs 
and similar hard steel parts. 

The requirement in U. S. Army Specification 
57-0O-2C calls for unoiled black oxide coatings 
to withstand 30 min. salt spray test without rust, 
and 2 hr. for the oiled coating. 

Time does not permit further discussion of 
this subject. Some uses of phosphate and oxide 


coatings have been given, hoping that the infor- 
mation will be new to some who have a problem 
to solve wherein such coatings can be used. 


Fig. 4 — (Above) Is the Surface at 400 Diameters 
of Auto Body Stock Electroplated With 0.00005 
In. of Zinc at 25 Amperes per Sq.Ft. Below 
is the same after 20 sec. in Bonderizing solution 
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Coatings on Aluminum 


by Chemical Treatment 


By Ralph E. Pettit 


Aluminurn ( 0. of Americ a 


YOATINGS applied to aluminum and aluminum 
alloy surfaces by chemical treatment usually 
serve as a base for paint, but in some cases, the 
coatings are used alone for protection against 
corrosion. The national war effort has demanaed 
the utilization of every means for maintaining 
the enormous production schedule, and industry 
has therefore made increased use of chemical 
coating processes for aluminum alloys. There are 
a number of reasons for this trend: 

1. The lower cost of chemical treatments, 
as contrasted with anodic oxidation processes. 

2. The difficulty of quickly obtaining equip- 
ment for anodic treatment plants. 

3. Possible difficulties in obtaining certain 
materials for the anodic process. 

4. Protective coatings can be produced by 
chemical treatment on pieces which cannot, by 
reason of their shape and construction, be given 
an anodic coating. 

The Aluminum Co. of America had antic- 
ipated these heavy demands, and developed and 
placed at the disposal of American manufacturers 
a simple but effective method of oxide coating 
known as the “Alrok” process. It involves the 
use of an alkaline coating solution, and then 
seals the coating with a corrosion inhibiting 
agent. Such coatings have found important fields 
of usefulness in the war effort. While they are 
not the equal of some of the “Alumilite” coatings 
produced by electrolytic oxidation, nevertheless 
they are satisfactory for many applications. 
Practical experience in service has shown that 
they are adequate as a treatment prior to paint- 
ing on certain types of wrought or cast alloy 
structures. U. S. Army Specification 98-20007, 
Amendment No. 3, approves the treatment for 
this purpose on alloys for which the anodic coat- 
ing is not required by the procuring agency. 

(For structures subject to severe service con- 
ditions, such as pontoons, bottoms of flying boats, 
and similar applications, the use of coatings pro- 
duced by anodic oxidation is recommended.) 
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For gasoline tanks which must be coated op 
the inside, or lengths of tubing and _intricat, 
assemblies which require protection On al! sur. 
faces and which would be difficult to finish effec. 
tively by the anodic process, Alrok coatings 
without subsequent painting have been found | 
provide substantial protection. Likewise on parts 
with small internal passages, such as_ liquid. 
cooled cylinder heads, exhaust manifolds, oj 
coolers and other parts which are difficult o 
impractical to treat anodically, chemical coating 
will provide increased resistance to corrosio; 
Subsequent painting will further increase the 


protection. 
While the Alrok coating is somewhat lesfm 
protective than the Alumilite coating, unpainted te 
A17S-T rivets properly finished with the chen mo 
ical process will pass the joint Army-Navy Speci- = 
fication for anodic coatings, AN-QQ-A-6%g 
which requires a salt spray test of 250 hr. 175-1 ~ 
or 24S-T rivets, properly treated by the Alro} e 
process, will pass these salt spray tests provided Fee! 
they are not given more than one heat treaty yen! we 
after coating. When additional heat treatments adi 
are required, the coating should be removed ané we 
re-applied. When rivets are to be painted, Alro! f its 
coatings are substantially as effective as anodi | 
coatings as a base for paint. = 
Since the chemical process does not require mpu 
any electric current, it is readily adapted to the™ .. 
bulk or tumbling barrel method for the treatment >a 
of small parts. The racking of the larger parts me 
is simple; in many instances large parts are . 
placed upon wood or iron frames or hung from lov: 
appropriate hooks. f all 
It should be remembered that, while the sailed 
finish is generally adherent and protective, it 
not as thick nor as resistant to abrasion, no! ns 
does it give the protection that can be expected@, |. 
of some of the anodic coatings, especially the has 
Alumilite coating. Where previous and acceple¢@@ 
practice has been to use bare unpainted metal,™@. ws 
the Alrok coating will of course give added insu! ; 
ance against corrosion. over 
Another process, which comprises tmmer-™, 
sion in a warm solution of chromie acid, is als ‘ll } 
used by some manufacturers for surface trea’ 
ment of aluminum prior to painting and is 
to give good results. ese 
Another chemical surface treatment of alt 
minum as a preparation for painting uses solt- 
tions of phosphoric acid with a grease solven! 
such as an alcohol. These solutions are app!i¢ 
by dipping or swabbing and produce, in a! prob- 1 


ability, a very thin film of aluminum phosphat 
Alone, this film has little protective value, but! 
does afford a good base for paint. 
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surface Treatment of Magnesium Alloys 


By W. S. Loose and H. K. DeLong 


Metallurgical Dept. 
Dow Chemical Ce 


N THE PAST, magnesium alloys acquired a 

reputation for poor corrosion resistance due 
o severe salt water tests on materials contami- 
ited with iron and other impurities. This repu- 
ation is being lived down by the good service 
erformance these alloys have given, not only in 
nland atmospheres, but on carrier-based aircraft, 
nm sea planes, and under other corrosive condi- 
ions. Normal atmospheric exposure has little 
lect other than to form a gray discoloration; 
here is also a slight loss in strength after several 
ears’ exposure. (Under the same conditions, 
are steel would lose at least as great a percentage 
f its strength.) 

Poor results in early corrosion tests were 
lue to the electrolytic couples set up by metallic 
mpurities, and also to the fact that many cast- 
ngs contained fluxes which, being hygroscopic, 
(tracted moisture and set up electrolytic cells, 
egardless of the metallic impurity content. 

The present increased confidence in these 
lloys can largely be traced to the development 
{alloys more resistant to salt water, to improved 
oundry techniques eliminating flux inclusions, 
0 the improved chemical treatments that have 
een developed, and to the increased knowledge 
' variables that affect the protective value of 
hese chemical films. Much of the protection 
‘lorded by these treatments lies in their ability 
} remove impurities from the metal’s surface. 

The scope of this discussion is narrowed to 
over only those chemical treatments which are 
urrently used on Army and Navy contracts and 
ill be directed mainly to pointing out common 
ifliculties experienced in their application, 
gether with suggestions for the elimination of 
hese difficulties. 


Chrome-Pickle Treatment 
(Dow No. 1; Specification AN-M-12, Type 1) 


This is primarily a producers’ treatment 
hich protects parts during storage and ship- 
lent. It consists of immersing the part (or 


applying the solution locally) for 1 min. at room 
temperature in a bath of composition: 


Sodium dichromate (Na,Cr,0,-2H,O) 1.5 Ib. 
Concentrated nitric acid (sp.gr. 1.42) 1.5 pints 
Water to make 1.0 gal. 


After immersion the part is rinsed in cold 
water, then a hot water dip, and allowed to dry. 
The resultant coating on clean surfaces is of 
ma‘ to brassy, iridescent color. 

‘c may also be applied as a spray on parts 
and assemblies which are too large to put into 
available tanks. On large parts, the coating may 
also be applied by brushing on a generous amount 
of solution for the recommended time. 

The operational difficulties and reasons 
therefor are as follows: 

1. Brown, Non-Adherent, Powdery Coating - 
Under proper operating conditions, the oxide 
compound formed on the magnesium alloy is a 
thin, adherent film composed of chromium oxide 
and magnesium oxide. When treating condi- 
tions, such as solution concentration or time in 
the air, are not correctly controlled, a brown, 
non-adherent, powdery coating may result. 

(a) The part may have been in the air too 
long after applying solution and before rinsing. 
The air interval should be approximately 5 sec. 

(b) The acid concentration may be too high 
in ratio to the sodium dichromate content. 

(c) The solution may have become too hot 
because of being too small in quantity or because 
of too many parts going through the bath. 

(d) The metal may not have been properly 
degreased. The brown powder will occur at 
spots where oil existed. 

(e) The solution may have been revivified 
too many times. The nitrate build-up will cause 
powdery coatings, particularly on Dowmetal “M” 
alloy (1.5% Mn), after continued use and revivi- 
fication of the bath. The bath should be dis- 
carded after four revivifications when treating 
this alloy. Other alloys may be treated in a bath 
after as many as 11 to 12 revivifications. If parts 
are being chrome-pickled only for protection 
during shipment and storage, and will be 
retreated before painting, the bath may be revivi- 
fied 30 to 40 times. The necessity for finally dis- 
carding this bath will be indicated by excessive 
sludge in the tank and powdery surfaces on 
treated articles. 

2. Gray, Non-Adherent, Powdery Coating 
occurs on magnesium alloys containing high alu- 
minum (6 to 10%), particularly after precipita- 
tion heat treatment. It may occur on as-cast 
metal but not on solution heat treated metal. The 
gray powder is Mg,;Al,o, the magnesium-alumi- 
num compound which is not dissolved as readily 
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as the other alloy constituents; it is therefore 
laid bare as a finely-divided, adhering powder. 
The powder is not only a potential fire hazard in 
grinding but may result in a powdery appearance 
on the coatings applied later. The last mentioned 
condition is especially prevalent on Dowmetal 
“C” alloy (9% Al, 2% Zn, 0.1% Mn). It may be 
eliminated by: 

(a) Using the bath at 120° F. and shortening 
the treatment time to 10 or 15 sec. 

(b) Adding 2 oz. per gal of sodium, potas- 
sium, or ammonium acid fluoride to the bath. 
(A synthetic rubber-lined tank must be used for 
this solution.) The presence of fluoride limits 
this treatment to sand, permanent mold or die 
castings and aged wrought products. On solution 
heat treated wrought products, the fluoride addi- 
tion results in inferior paint adhesion. 

(ec) Solution heat treating the parts before 
applying the chrome-pickle. 


Dichromate Treatment 
(Dow No. 7; Specification AN-M-12, Type Ili) 


This treatment provides maximum salt water 
and marine atmospheric protection. When com- 
bined with paint coatings, it offers the simplest 
and best treatment for maximum protection with 
negligible dimensional change. It consists essen- 
tially of two steps applied as follows, after proper 
degreasing: 

Step 1. Immerse the parts for 5 min. in 
an aqueous solution containing 15 to 20% 
by weight of hydrofluoric acid (HF) at room 
temperature. Rinse in cold running water. 

An alternative step, for use on wrought 
products only, is to immerse the parts for 15 min. 
in an aqueous solution containing sodium, potas- 
sium, or ammonium acid fluoride at room tem- 
perature; then rinse in cold running water. This 
is advantageous because aluminum inserts, rivets, 
and such like, are not materially attacked; it is 
also more economical. It should not be used on 
castings of any type, as inferior protection will 
result. 

Step 2. Boil parts for 45 min. in an 
aqueous solution containing 10 to 15% 
sodium dichromate. After boiling, the parts 
are rinsed in cold running water, followed 
by a dip in hot water to facilitate drying. 

The addition of calcium fluoride or magne- 
sium fluoride to the dichromate bath will improve 
corrosion resistance, promote film formation, and 
insure more uniform coating. These fluorides 
are only very slightly soluble and may be added 
conveniently by suspending the salt in the bath 
in canvas bags. Either of these salts will provide 
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the correct amount for proper film formation 
When fluoride is added to the chromate bath 
the treatment time can be reduced to 30 mip 
If if is not convenient to suspend a bag of cal. 
cium fluoride or magnesium fluoride in the soly. 
tion, 0.5% by weight of the fluoride may be added 
initially to the bath; additional amounts can be 
added from time to time as required, although 
this is seldom necessary in actual operation. 

The operational difficulties usually experi. 
enced in processing magnesium alloys with th; 
dichromate treatment and the reasons therefor 
are as follows: 

1. Loose Powder Coating. 

(a) The hydrofluoric acid bath or the acid 
fluoride bath may be too dilute. Concentratioy 
of free HF should be controlled according | 
specification. The hydrofluoric acid may als 
contain appreciable quantities of other acids as 
impurities, causing the bath to react vigorously 
and continuously on magnesium. 

(b) The pH of the dichromate bath may | 
too low. It should not fall below 3.8 and prefer- 


ably not below 4. f 
(c) Parts may be corroded or oxidized orfand 
have flux contaminations. This will result infsm 
gray to yellow coatings of a loose nature. Corro-H}pur 
sion and oxidation products are not removed by Ring 
the dichromate process — in fact, they are usu-JBof 
ally made more readily noticeable, due to thei§Brit 
dark color of the coating and the light color 
the corrosion product. Corroded, oxidized orMuny 
badly fluxed parts should therefore be cleaned§}For 
in 15 to 20% chromic acid prior to the dichromateM§are 
ir atment to remove corrosion or oxidation prod-3}Wh 
ucts or flux contaminations. Such a chromic the 
bath is preferably used hot and the treatments | 
time is 2 to 15 min. rem 
(d) Magnesium alloys of high aluminum 
content may sometimes be covered by a loosejapp 
gray layer of Mg,;Al,. compound formed during§@info 
the initial chrome-pickle. This will also resulijjthat 
in loose gray or yellow powdery dichromate coal-¥Mlife 
ings, because the hydrofluoric acid and the aci(g@jThe 
fluoride baths react with the powder to formgjjnot 
thick MgF, coatings. The MgF, may not be com 


pletely reacted upon to form the chromate coa-j@peo; 
ing during normal immersion in the chromalejjanal| 
bath. The gray powder should be eliminated )ygjjmou 
the producer by proper chrome-pickling as pregwhic 
viously described. 
(e) Powdery coatings are also formed inggshou 
some cases when the work is electrically © “4 
ast 


nected to the steel tank holding the dichroma" 
bath. This is due to a galvanic anodizing effect 
and parts should therefore be insulated from 
container. (Continued on pave 925 
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This department, “Bits and Pieces”, welcomes notes con- 
erning new ways of doing things to metals, either in shop 
laboratory. An & book of your choosing (other than 
he \fetals Handbook) is the reward for a publishable item 


Smelting Co. 


Bits and Pieces 


At Last—One Alloy Steel 


FEEL FORTUNATE in numbering among my 
friends that almost mythical scientist, engineer 
and promoter, Martin Seyt, of the Plumbine 


Seyt has shown me (pardon the 


pun!) an interesting article under title of “Mak- 
ing Steel Specifications” in the Feb. 18, 1944 issue 
of The Engineer, by Harry Brearley, honored 
British metallurgist. 


Its principal theme is the prevalence of 


unwarranted restrictions in British specifications. 
Fortunately, of course, American specifications 
are free from such silliness as Brearley cites. 
Who ever heard any criticism of AN or WD or 
the other specifications now being used? Be that 
as it may, one can only say “Amen” to such 


remarks as the following: 


m 


“The history of specifications is not an 
approved branch of learning, but persons well 
informed about the industrial use of metals say 
that drastic inspection and specifications begin 
life as precautions, and usually follow mishaps. 
The precautions, based on anxiety, are, however, 
not abandoned when the real cause of the mis- 
chief is found not to be affected by them. Few 
people are able to understand why chemical 
analysis and tensile testing have grown so enor- 
mous; but more people know about absurdities 
which consign good material to the scrap heap. 
-The aim of specification and inspection 
Should be to reject nothing which is as good as 
anything aecepted of the same kind.” (To the 
last phrase might well be added “or any proved 
‘ood material that has been accepted”.) 


\ll well so far. 
the 


And to Brearley’s remarks 


widespread utility of carbon steels in 


Metallurgicus’s Own Pages 


important machine parts, I can only echo 
approval, but with the added remark that Ameri- 
can metallurgists (helped to their conclusion by 
widespread adoption of smart technical control 
in steel making) learned this before the present 
fracas began. We are apt to forget that our 
British friends did not believe in the general 
commercial control of grain size until long after 
we were all accepting ii as commonplace — and 
that they likewise are still apparently in the “high 
alloy” era of 3300 and 2500 series steels. 

So it is not surprising to iind in this article 
the suggestion that “If tradition and non-metal- 
lurgical influences can be shaken off, then it 
appears that 3% of the alloying elements, divided 
as the competent steel maker decides, between 
nickel and chromium, is able (with a few doubt- 
ful exceptions) to do everything high tensile, 
nickel-chromium steels are asked to do. A simi- 
lar remark applies to nickel steel; if the manga- 
nese and nickel together may amount to 3% in 
proportions chosen by the competent steel maker, 
then everything asked for from 3% nickel steels 
may be attained.” 

Right here Mr. Brearley and I part company 

-and I suspect most of my brothers in @ will 
be on my side. Grossmann’s mathematical con- 
cepts need not be used to point out the differences 
in hardenability between, say, 42% Cr, 242% Ni, 
and 2%% Cr, Ni steels, or between 
Mn, 2%% Ni, and 2% Mn, 1% Ni steels. May 
I be out of town the day all these combinations — 
and others totalling 3% of alloy-—come to the 


heat treat in the form of gears and shafts to be . 


given the same quenching treatment! 

The “competent steel maker” in such event 
will end up by selecting one narrow range of 
composition to meet his customer’s requirements 
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and there is a specification! Maybe Mr. 
Brearley means a steel maker who is competent 
to produce good steel, but our steel makers do 
more than make good steel — they tailor the steel 
to fit our needs, even beyond a close chemical 
specification. And not even a Johnny-come-lately 
in the alloy steel game who in peacetime only 
made fenceposts or the like would think of saying 
to his American customer, “Take it; it has 3% 
alloy and can be heat treated to meet your final 
requirements~—— never mind how it forges or 
machines, or what its Ac, is, or what you should 
quench it in.....” 

No doubt at all that the above is 
an absurd exaggeration of Brearley’s 
thought, bit it is nevertheless an 
appalling idea. Many of us have railed 
about the way our steel suppliers 
sometimes seemed to be banded 
together to force on us a wider chem- 
ical range on one element, or a higher 
extra for some detail — but they usu- 
ally have been on the side of law and 
order as far as we consumers are con- 
cerned; they have gone far out of their 
way to create for us specialized steels 
of restricted range of chemistry and 
other characteristics, and to try to 
insure uniformity and reproducibility. 

As I read over the above remarks 
I see that Mr. Brearley’s suggestion 
made me realize how helpful our steel 
suppliers are — but I shall forget this 
the next time I choose to squabble 
with one of them about extras or 
something of the sort. 
METALLURGICUS 


Identification of Brinell Balls 


A’ A LARGE PLANT the chief inspector recently 
suggested that some erratic hardness tests 
might possibly be due to tungsten carbide balls 
in the Brinell machine rather than ordinary steel 
balls. The following test was devised, using a 
spot test acid solution: 

The solution consisted of two parts by vol- 
ume of H,O, two parts HNOs, and one part H,PQ,. 
One drop of this solution on the steel balls causes 
violent reaction, whereas one drop on the tung- 
sten carbide balls causes only slight reaction. 
The reaction is instantaneous. After the test is 
made the balls are washed free from acid and 
are ready for use. 

Does anyone know of alternative tests, or 
methods of distinguishing between quench hard- 
ened balls and surface-peened steel balls? 
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Technique for Spray Quench 


TANDARD PRACTICE in the heat treating depart- 
S ments of Ingersoll-Rand Co. with respect to 
spray quenches is to keep the liquid running in 
these almost up to the time of quenching, then 
shut off the spray, blow off the excess liquid and 
when the hot piece is in place re-start the spray. 
We also keep the valve as close to the spray as 
possible. This practice insures that the initial 
liquid hitting the piece is of storage tank tem- 
perature and as free as possible from a mixture 


of brine and air, which is produced where the 
liquid has a long way to travel —and is, of 
course, materially lower in quenching speed. 
We have adopted this same practice with 
regard to our Jominy end-quench fixture, as will 


be noted from the photograph. The water is | 


allowed to run all the time and hit against the 
baffle, which is subjected to spring pressure and 
held in place by a trigger. When the specimen 
is placed in position the trigger attached to the 
knob at the far side of the yoke is pulled, the 
baffle flips to one side, and the water jet then 
approximates what we feel is high grade quench- 
ing practice. 

The upright nozzle pipe is screwed directly 
into an elbow which is welded fast to the bottom 
of the small tank. (FrRaNK Research Sec- 
tion, and Ben. F. Suepuerp, Chief Metalluraist. 
Ingersoll-Rand Co.) 
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Identification of Negatives 


; IS USUALLY NECESSARY in taking a series of 
| hotomicrographs to keep a careful check on 
the subject exposed and then to scratch some 
identifying mark on each plate before it is 
developed. This is time consuming, and also one 
may accidentally scratch an area which is wanted 
for the finished print. 

In our laboratory we have all our plate- 
holders numbered on the outside, and a corre- 
sponding number of small notches cut in the 
thin wooden ledge of the rack on which the plate 
rests inside of the holder. Thus the number of 
the plate-holder appears on the finished plate as 
a series of small projections of the exposed area 
into the clear margin on the end of the negative. 
It is then only necessary, when making a series 
of photomicrographs, to record the number of the 
plate-holder on which each subject is taken, and 
then to match these up with the code marks as 
they appear on the finished negative. (GerorGE L. 
Parrott, Metallographer, Revere Copper & Brass) 


Hard Surfacing by “Two-Tone” Welding 


EBUILDING of worn surfaces on power shovels, 
R cement mill equipment, rolling mill wobblers, 
and farming equipment, is an old story, and the 
supply companies have promoted quite a line of 
special electrodes for such hard surfacing. The 
process is equally good for repairs on worn 
tracks, rollers and sprockets on crawler-type 
tractors. The total area for a complete job on 
such a machine is much larger than generally 
supposed, amounting to 40 sq.ft. on ordinary- 
sized jobs, and requiring 75 to 100 man and 
machine-hours for re-surfacing by welding. To 
cut this time the “two-tone” process has been 
developed. 

This consists of welding in the conventional 
manner with 44-in. E-6010 electrode (mild steel, 
reverse polarity). Amperage is increased 30%, 
which would be expected to melt a large pool of 
metal. However the welder, with his other hand, 
holds a %-in. bare rod of hard facing alloy, so 
its end is adjacent to the arc; the excess heat 
merely melts this auxiliary filler rod, in equal 
quantities with the electrode, which itself is being 
consumed 30 to 50° faster than normal. Prog- 
ress of the pool along the surface is more rapid, 
‘so the parent metal is not abnormally heated. 

Soft steel electrode and alloy filler rod mix 
thoroughly, and the result is a high carbon, low 
alloy steel of small grain size, high hardness, and 
sood resistance to shock, spalling, or edge impact. 
Properties and hardness are variable; Rockwell 
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C-33 may be had by adding high carbon bare rod; 
C-55 from molybdenum cast iron, and an inter- 
mediate value from plain cast iron filler rods. 
Speed of the work is doubled, which has been a 
life saver on some emergency repairs. (JosePH 
A. CUNNINGHAM, Welding Engineer, Areway 
Equipment Co.) 


Beam Marks the Spot 


| Sn electrodes on a spot welder are sepa- 
rated full distance, the operator must guess 
at the exact point where they will close to make 
the spot weld. It is comparatively easy to rig up 
a pin-hole lamp which throws a tiny dot of light 
to this spot. This enables him to space the welds 


evenly, and at the correct edge distance, thus 
making a stronger, more uniform seam, (A. B. 
Wuirte, Research Engineer, Westinghouse Elec- 
tric & Mfg. Co.) 


Spotting Cobalt High Speed. 


N inquiry from a Canadian ASMember for a 
A quick and easy way to distinguish standard 
tungsten high speed steel from the varieties con- 
taining cobalt brought the following responses: 

1. There is no real difference in the spark 
from a grinding wheel. It is easy to distinguish 
them from the appearance of the scale on the 
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original bar, or if the bar is scale-free, from the 
appearance of heat treated tools. Surface of 
18-4-1 is then very smooth and bluish in color. 
In contrast to this the cobalt high speed steel 
(specifically, 14-4-2-4) lacks this smoothness, the 
surface scale having a rough appearance that is 
characteristic of the grade. This difference holds 
true even of hardened sections which have not 
had the surface removed before hardening. (A. J. 
Scueip, Jr., Chief Metallurgist, Columbia Tool 
Steel Co.) 

2. The separation of these two types of high 
speed steel is easily made by the simple expedient 
of placing several drops of concentrated hydro- 
chloric acid on the surface, which need not be 
ground since if cobalt is present it will also exist 
at the very surface even when considerable hot 
rolled or annealed scale is present. After allow- 
ing the drop to react for 5 to 30 sec. the presence 
of cobalt can be detected by the appearance of a 
bluish color in the liquid. Regular tungsten high 
speed steels will not show this bluish color; they 
will only appear gray. The bluish color usually 
first makes its appearance near the periphery of 
the liquid drop. (GrorGce A. Roperts, Research 
Metallurgist, Vanadium-Alloys Steel Co.) 


Dynamiting Frozen Drill Ends 


_—— DRILLS, stuck deep down in holes, or 


even broken off flush with the surface, can 
become the costliest of machine shop accidents. 
At Ohio Crankshaft Co., for example, from 100 to 
125 such breakages occur monthly, and if the 
crankshafts could not be salvaged this would 
represent a loss of $30,000 to $40,000. Usual 
efforts to free them only freeze them tighter, if 
that were possible! About 10 years ago I orig- 
inated the very effective method of blasting them 
loose with dynamite. 

When the drill is broken off below the sur- 
face, the shaft is taken into a clearing, placed on 
a skid, and a thimbleful of crumbled powder 
from a dynamite stick pushed into the blind hole, 
using a small rough and round stick, and tamped 
slightly —all as shown in the attached photo- 
graph. No more than a thimbleful is ever used. 
Generally, the amount is considerably less 
depending upon the size of the hole and the set of 
the drill. Practice has shown the proper quantity 
of powder to use for certain conditions. Put in 
less powder, rather than too much. 

A 6-in. fuse is next inserted into a close- 
fitting, shoulder-free cap, dropped into the oil 
hole on top the charge, and a heavy plank or 
timber laid over the bearing surface to check the 
flight of the drill fragment as it is blown free. 


Drills are freed by the pressure of the rapidly 
expanding gases which follow the drill flutes to 
the bottom of the hole and there reverse in direc- 
tion to drive the piece back out. 

Occasionally a drill breaks off flush with the 
bearing surface. To blow this necessitates build- 
ing a putty dam 1% in. high above the hole. 
Into the dam is tamped a little powder, the 
dynamite cap and its fuse, and the detonation 
either blows out the drill or enough of it so that 
the next charge can be inserted directly into the 
hole, thus finishing the job. 

To test results, the dynamiter uses a common 
brace and bit. When the bit is inserted in the 
hole it reveals by difficulty in turning or by 4 
clicking noise that the drill is still within. If it 
turns easily and backs out chips, the drill has 
been blown free. 

There is no evidence of harm to thousands 
of crankshafts which have been salvaged and 
have gone on to complete long and satisfactory 
service records. Needless to say, each such piece 
was closely inspected and magnafluxed to prove 
it sound. (Nets Sorenson, Superintendent of 
Automotive Crankshaft Division, Ohio Crank- 
shaft Co.) 
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\fo nesium — either molten or at heat treatment temperature — is 


very reactive and this (together with high solidification shrinkage) 
is"responsible for most of the foundry defects. Knowing their 


causes, appropriate steps can be taken to get them under control 


Causes and Cures of Defeets 


in Magnesium Sand Castings 


A DISHEARTENING 
amount of scrap has been 
produced by magnesium foundries 
understandable 
Chief of these is the rela- 
tive youth of the art, and the 


for several 


causes, 


100-fold expansion since 1939. Another diffi- 
culty, more inherent, is the oxidizability of the 


metal. Still another important cause, which is 


Defects From Melting, Pouring, Casting 
Defective fluxing, skim- 
ming, pouring, gating. 
Defective pouring; use of 
improper flux, and improper 
use of flux. 

Lack of protective atmos- 
phere in the mold; turbu- 
lence due to improper gating. 
Dirty or wet sand; wet 
chills; defective venting or 
baking of the cores; turbu- 
lence in pouring; clay balls; 
too much sulphur in the 
sand; coal or other con- 
taminants in the sand. 
Contamination in charging; 
lack of refining treatment. 
Poor superheating practice. 
Defective gating or feeding; 
too high or wrong pouring 
temperature. 

Hard cores, uneven cooling, 
shake out too early. 


Oxide inclusions 


Flux inclusions 


Oxide skins 


Blows 


Metallic impurities 
in the alloy 

Large grain size 

Shrinks and draws 


Cracks 


By Roy B. McCauley, Jr. 
and L. F. Mondolfo 


Instructors in 


Illinois Institute of Technology 


Chic ago 
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often forgotten, is the use of mag- 
nesium castings predominantly 
for aeronautical purposes, for 
which requirements are very high 
and inspections consequently very 
strict. For these reasons the per- 
centage of scrap in a magnesium sand foundry 
very seldom falls below 15% and it is more likely 
to be around 25°, measured as the percentage of 
defective castings. (Gates and risers, sometimes 
considered as “scrap”, are likely to be from 60 
to 80° of the metal poured.) 

In the average plant there will always be a 
certain percentage of defectives, born from so 
many different causes that, although theoretically 
it would be possible to avoid it, in normal opera- 
tions perfection is not attainable. This per- 


letallurgy 


Defects From Heat Treatment 


Lack of solution Too short time of treat- 
ment; too low temperature 
of treatment. 

Too high temperature of 
treatment; too rapid rise to 
heat treating temperature. 
Water in the furnace; lack 
of protective atmosphere. 
Internal tensions; improper 
loading or poor support in 
furnace. 

Cold straightening, or other 
causes of excessive residual 
stresses occurring prior to 
heat treatment. 


Eutectic melting 


High temperature 
deterioration 
Warpage 


Grain growth 
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Fig. 1 — Oxide Inclusions 
in a Casting. Natural size 


centage of scrap, caused 
more by human errors 
than defective practice, 
runs about 10% in good 
magnesium foundries, 
and this figure may be 
considered a practical 
minimum. 

In addition to that 
scrap, every foundry 
even the best managed 

-at some time or other 
has epidemics of some 
defect, caused by some 
voluntary or involuntary 
deviation from. estab- 
lished practice, which 
will temporarily raise the 
percentage of scrap some- 
times up to 100% until 
the cause is found and 
corrected. These epidem- 
ics are probably unavoid- 
able; it is the early or 
late detection and correc- 
tion of them which make the difference between 
a good and a poor foundry. 

This paper, and its sequel, will attempt to 
illustrate most of the common defects encoun- 
tered in magnesium castings, list their causes, 
and give hints as to ways to correct them. The 
defects with their causes are tabulated on page 
905 for easy consultation; further on they are 
discussed and illustrated in greater detail. The 
list contains only those defects which are peculiar 
to magnesium castings or which, although com- 
mon also to other metals, have a_ distinctive 
appearance in magnesium castings. Defects like 
misruns, core shifts, drops, off-size castings, and 
so on, which do not require any particular 
knowledge to be diagnosed, are not listed. Since 
most of the magnesium castings are used in the 
heat treated condition, defects caused by heat 
treatment are also listed and illustrated. 

Oxide inclusions usually are easily detected 
by visual examination, because they tend to be at 
the surface. Figure 1 shows several pieces of 
oxide, entrapped in a casting. X-rays do not 
reveal oxide inclusions particularly well, because 
magnesium oxide has almost the same coefficient 
of absorption as the metal itself. X-ray detection 
is therefore based on the fact that usually oxide 
is not so closely packed as the metal, and there- 
fore shows as a darker area (Fig. 2). 


Fig. 2 — Radiogram of Same Casting; Spots 
Are Oxide Inclusions in Web Between Bosses 
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In spite of protective 
fluxes, it is impossible to 
avoid completely the oxi- 
dation of molten mag- 
nesium. Stirring of the 
flux into the melt is 
intended to eliminate the 
oxide formed in preced- 
ing operations, and _ pre- 
cipitate it to the bottom 
of the crucible in the 
form of salt-oxide mix- 
ture, heavier than the 
metal. After fluxing care 
should be taken to keep 
the metal always covered 
with flux to avoid fur- 
ther formation of oxide; 
also avoid agitating the 
metal, since oxide tends 
to settle at the bottom by 
itself, if the melt is quiet. 

The mold should be 
poured without undue 
agitation, to prevent the 
oxide at the bottom from 
rising. The skin of oxide, 
which forms immedi- 
ately upon exposure of the metal to the air, 
should never be broken. If pouring is properly 
done, the melt flows evenly into the mold, inside 
a tube of oxide, which forms immediately and 
does not break during the whole pouring. These 
are the ideal conditions for avoiding oxide inclu- 
sions; however, since it is almost impossible to 
obtain them, the gating is usually designed so as 
to entrap oxide which found its way in, before it 
reaches the casting itself. 

Two methods are in common use: (a) The 
use of slot gates to slow down the flow of metal 
and avoid the entrance of large pieces of oxide 
into the mold, and (b) the use of screens to pre- 
vent coarse oxide particles from entering the 
casting. 

Both methods are effective when properly 
used, so that one cannot lay down a steadfast! 
rule when to use one or the other. Commonly 
they are used together in the same casting. 

If the precautions outlined above are taken, 
oxide inclusions should be very easily eliminated. 

Flux Inclusions — The fluxes used for mag- 
nesium alloys are highly hygroscopic. Flux, 
when entrapped in the casting, will therefore 
absorb moisture from the air, creating a corrosive 
condition around the spot. This corrosion does 
not stop, but under unfavorable conditions, 4» 
in a wet climate, may ruin the casting. For this 
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Fig. 3 — Corrosion Caused by a Flux Inclu- 
sion, After One Week of Standing in the Air 


Fig. 4 (Right) — Radiogram of Flux Inclusions. In- 
clusion 1, loosely packed, is darker, inclusion 2, 
closely packed, is lighter than the surrounding ma- 
terial. Between the two is a zone of micro-shrinkage. 
reason, when a flux inclusion is detected, the 
casting should be rejected. 

Flux inclusions cannot ordinarily be found 
immediately after casting, because there is so 
very little to see. After standing — when cor- 
rosion has set in, creating the white-gray deposit 
of oxide — flux inclusions can be easily detected. 

X-rays are not of very great help in locating 
this defect, since the fluxes have about the same 
absorption coefficient as the metal. The flux 
itself is usually denser than the metal and shows 
us a lighter zone— but, since it may be loosely 
packed, it may appear as a darker spot. 

The best means of detection is visual exam- 
ination. After a week in the air, corrosion has 
usually reached such an extent that it cannot be 
missed. To accelerate the action it is sometimes 
expedient to store the castings in a humidity 
room, in which the air is kept hot and moisture- 
saturated. This way the corrosion is accelerated 
ind flux inclusions can be detected in 15 to 20 hr. 
alter starting the test. 

Most flux inclusions are caused by careless 
pouring. If the flux is not skimmed back from 
the ladle, or the crucible is jerked when pouring, 
there are good chances that flux will find its way 
inte the mold. Another source of trouble is to 
pour all the metal in the crucible into the mold, 
without leaving a heel in the bottom, where the 
lux, heavier than the metal, has settled. In usual 
practice a layer of about 2 or 3 in. at the bottom 
ol the crucible is a mixture of metal and flux. 

The use of the wrong flux —that is, a flux 
Which is too fluid—is another source of inclu- 
sions. This cause, which was one of the main 


problems which had to be solved early in the life 
of the magnesium industry, is now mostly elim- 
inated, because the fluxes at present on the market 
tend on standing to become dry and lose fluidity. 
Care in pouring is the best remedy for flux 
inclusions. If the flux is added to the crucible 
too short a time before pouring it does not 
thicken properly. Trained 
workers at the pou 4g 
stations are the best 
insurance against trouble. 
Oxide skins are usu- 

ally distinct from oxide 
inclusions both as to 
appearance and 
Oxide inclusions 
as chunks of oxide, usu- 
ally rounded, whereas 
oxide skins show as 
wrinkled surfaces. Fig- 
ure 5 shows a typical 
occurrence, and Fig. 6 a 
Best detection is by visual 


causes. 
appea r 


more serious case. 
examination. 

As already mentioned, molten magnesium is 
always covered by a film of oxide which protects 
the underlying metal. In normal conditions this 
film is very thin and no trouble to the foundry- 
man. In special conditions—-as when mag- 
nesium is poured at high temperature in a mold 
without any protection — the oxide film becomes 
very thick. If the gating is so arranged that this 
film is allowed to concentrate at some important 
surface, a defective casting is produced. If, how- 
ever, the gating is arranged in such a way that 
the film will concentrate in a harmless spot, for 
instance in the gates or risers, the trouble is 


avoided. That may be possible with simple cast- 


Fig. 5 (Left) — Oxide Skins in the Dark Wrinkled Zone 
Fig. 6 (Right) — A Severe Accumulation of Oxide Skin 
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Fig. 7— Inclusions of Mg,Si (Dark); Rounded 
Lighter Particles Are Manganese, Light Network 
Is AlMgZn Constituent. 250 diameters, not etched 


ings, but too difficult with complex castings. 
Therefore, rather than use a makeshift arrange- 
ment, it is better to eliminate the defect at the 
source. A reduced pouring temperature, when 
possible, and the use of a higher percentage of 
inhibitors in the sand will sometimes work. The 
best means however is the use of a sulphur 
dioxide atmosphere inside the mold, either by 
putting some sulphur in the gates before closing 
the mold or, better, by introducing sulphur 
dioxide gas into the mold a few minutes before 
pouring. 

Metallic Impurities in the Alloy ——The mag- 
nesium alloys mostly used for casting contain 
aluminum and zine as main alloying elements; 
manganese is a minor addition to increase the 
corrosion resistance. Specifications allow a small 
amount of silicon to be present, usually not more 


Fig. 8 (Left) — Fracture Showing Blow in a 
Thin Casting. Note smooth rounded surfaces 
inside the cavity. Fig. 9 (Center) — Rough 
Spots on the Surface of Casting, Indicating 
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than 0.30%. Copper, iron and nickel should be 
as low as possible, since even a small amount of 
any one of them will lower appreciably the cor. 
rosion resistance of the alloy. 

Chemical or spectrographic analysis js 
commonly used for the detection of the impuri- 
ties; sometimes also the microscope can be used 
to advantage as shown in Fig. 7, which shows 
inclusions of silicon as Mg,Si. 

The only way to avoid the presence of other 
harmful alloying metals is to avoid contamina- 
tion, since once they are in the melt they are 
there to stay. Iron is in another condition. Its 
solubility in magnesium is so very limited, that 
little can be held completely. If the melt is 
allowed to stand for a sufficient time at a tem- 
perature at which it is quite fluid, practically all 
the iron which is in the melt, probably as crys. 
tals, settles to the bottom of the crucible. This 
is also a reason why all the metal in the crucible 
should not be poured into the mold. 

Blows— This is one of the most common 
defects in sand castings. Blows cause at least 
one-third of the scrap in any sand foundry 
Figure 8 shows the typical aspect of a blow ina 
thin casting. 

Usually, blows are easily detected by visual 
examination. Even when a blow is not open, 
there are rough spots on the surface of the cast- 
ing, as shown in Fig. 9. X-rays easily show them 
as rounded — even circular — black spots on the 
film. The dichromate etch, which is standard 
practice for magnesium castings, is also helpful 
in their detection, since after washing and drying 
the blow will be outlined by a darker brown ring, 
as shown in Fig. 10. 

Blows are caused by gas bubbles. The 
origins of these gases are many; they may be 
simply a bubble of air entrapped during pouring, 


Presence of Blow. Fig. 10 (Right) — Same 
Casting as in Fig. 9, After the Dichromate 
Etch. The blow, outlined by the dark ring, has 
later been opened to show its size and position 
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which had no chance to escape; more often the 
vas may be formed by a reaction between the 
molten metal with a foreign substance in the 
mold. Rust, coal, paper, wood, and any organic 
substance reacts with magnesium, producing a 
sas. A small piece of any one of them in the 
sand is sufficient to cause a blow. Water, too, 
reacts with the metal to form hydrogen; a chill 
not perfectly dry or a wet spot in the mold is 
sufficient to cause blows. Another source is a 
clay ball; still another is an improperly baked 
or a wet core. Since the casting temperature for 
magnesium alloys is much lower than for iron 
or copper, there is much less evolution of gases 
from the cores. However, care should be taken 
to insure their proper venting and baking. 


Fig. 11— Fracture of a Casting With 
a Good Structure; Natural Size 


Inhibitors may also cause blows, either when 
they are absent or in too low a percentage, or 
when there is too much sulphur in a sand of low 
permeability, or when some “balled-up” boric 
acid is present. 

No real difference exists between blows from 
all these causes, so that it is not possible to give 
a general remedy. When blows begin to show 
in an abnormal amount (a few castings contain- 
ing blows will always be produced, no matter 
how careful the molding is) a study must deter- 
mine their cause before any corrective steps can 
be taken. Once the cause is known, the remedy 
is usually obvious, although sometimes rather 
expensive — as in the case of contaminated sand. 

Large Grain Size—-The grain size in mag- 
hesium castings is usually so small that it cannot 
be seen without a microscope. A fracture test 
can be used to advantage, however; a smooth 
silky fracture, as shown in Fig. 11, reveals a fine 
grain size. Macro-etching can be used, too; if 
the grain size cannot be resolved, as in Fig. 12, 
the structure is good. 

f the superheating is correct, little trouble 
should be encountered with the casting’s struc- 
‘ure. Remelting of gates and risers in the charge 
also helps refine the grain. When superheating 


May, 1944; Page 909 


Fig. 12 — Macro-Etching of Good Casting, 
Twice Size; Etched With 10% Acetic Acid 


is omitted or when, after superheating, the metal 
is cooled at a very slow rate, then large grain size 
can be expected in the finished castings. 

Shrinks and Draws~—- After blows, these 
defects are the main source of rejected castings. 
Magnesium and its alloys have a high shrinkage 
coefficient which, coupled with a low eutectic 
content in the alloys, makes them very susceptible 
to these defects in spite of the foundryman’s use 
of heavy and abundant risers. 

Two types can be distinguished, 
shrinkage and micro-shrinkage. Macro-shrinkage 
manifests itself as in other metals, with draws 
like the one shown in Fig. 13. Visual examina- 
tion reveals it very easily; no other means are 
necessary. 

Micro-shrinkage is different. Visual exam- 
ination will not reveal it unless it is accompanied 
by macro-shrinkage, which seldom happens. The 
microscope — or, better, X-rays — will reveal it 
satisfactorily. Figures 14 and 15 show its appear- 
ance under the microscope and in a radiograph. 
As already mentioned, high shrinkage coeffi- 


macro- 


, 


Fig. 13 — Macro-Shrinkage in the Form of a 
Depression Visible in the Center of the Casting 
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Fig. 15 (Center) — Radiograph 
Showing Micro-Shrinkage 


as Darker, Ill-Defined Zones 


cient and low eutectic con- 
tent of the alloys are the 
causes. Since these prop- 
erties cannot be changed, 
their amelioration must be 
sought in the gating and 
feeding. Also, the pouring 
temperature has its effect, 
since the higher the tem- 
perature the greater the 
total shrinkage. Sometimes 
this may not seem to hold 
true, since it may be found 
that by raising the pouring 
temperature some 50 to 
100°, macro-shrinkage, as 
shown by draws, may dis- 
appear largely as an effect 
of better feeding by more liquid metal. 

The proper placing of gates, risers, chills, is 
the only way to minimize these defects; we say 
minimize because, except in very special cases, 
it is impossible to eliminate them completely. 

Cracks —- Under this heading we will con- 
sider only cracks due to hot-shortness in the 
casting during cooling. (Cracks produced by 
accidental causes are not considered, since they 
are not casting or heat treatment defects.) 

A distinction between the two is very easy. 
Cracks produced in the range of hot-shortness 
show a brownish-yellow surface, as can be seen 
in Fig. 16. Detection of cracks is also easy; 
in most cases they will open up in such a way 
that it will be impossible to miss them. The 
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Fig. 14 — Micro-Shrinkage Has Caused the 
Voids (Black Lines) at the Grain Boundaries. 
Magnified 250 diameters; etched with 1% nital 


dichromate etch may also help, since it will 
outline the cruck with a brown border, as ip 
the case of blows. X-rays, too, can be effee- 
tively used when directed in the same general 
plane as the crack. 

The main cause of hot cracks is to be 
found in non-yielding molds, so stiff that the 

casting cannot move as it shrinks in cooling, 

Green sand molds very seldom are so hard as 
to cause cracks; sand cores, baked too hard, 
are the main cause. Use of a softer or pos- 
sibly a green sand core is the remedy. 

Another source of hot-shortness cracks 
is the shake-out. If the cast- 
ing is still in the hot-short 
range when it is shaken out 
from the mold, there is the 
probability that it will crack, 
The remedy for this difficulty 
is obvious. 

The defects illustrated 
above may appear to be a 
formidabie array. As a mat- 
ter of fact, most of them are 
found in foundries casting 
nothing but the commoner 
metals —iron, steel, brass 
aluminum. The peculiarities, 
physical and chemical, of 
magnesium will intensify 
the foundry troubles unless 
proper precautions are taken 
Once this is done, however, 
a gratifyingly low percentage 
of rejects will result. § 


Fig. 16— Hot-Short Crack Shown by the Dark- 
er Surface (Brownish- Yellow) in the Lighter 
Surface of a Magnesium Alloy Casting 1 

Has Been Broken Cold for Inspection 
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NICKEL ALLOYS AID THE CHEMICAL INDUSTRY 


to KEEP ‘Em PRODUCING 


hemical engineers have met America’s 
artime challenge. 


They opened the gates to a mighty 
ood of products going to war...strate- 
iC raw materials, synthetic substitutes, 
nd entirely new substances having ad- 
antages all their own. 


A factor in this production success is 
me wide use of stainless steel, Monel, 
nd other corrosion-resistant alloys 
ontaining Nickel. 


For in the chemical industry corro- 
ion is a large-scale menace. 


To wage war on this enemy,chemical 
ngineers enlisted the aid of Nickel, 
‘ause Nickel imparts to other metals 
Tength and resistance to corrosion and 
'n the chemical field, as in many 


Stainless Steel Lined Polymerization Reactors in Synthetic Rubber Plant 


others, a little Nickel goes a long way 
to keep equipment producing. 


It prolongs the life of processing ap- 
paratus, and protects the purity, color, 
and uniformity of the product. 


Hence, stainless and Nickel alloys 
are specified widely for acid heaters 
and caustic coolers, for high-pressure 
autoclaves and vacuum evaporators, for 
cracking towers and polymerization re- 
actors, for shipping drums and tank cars, 
for pumps, piping and storage tanks, for 
egitators and settlers, for stills and di- 
gestors—for every type of equipment 
that converts laboratory experiments 
into full-scale chemical overeations. 


For years we have enjoyed the privi- 
lege of cooperating with technical men 


Equipment of Stainless Steel, Nickel and Monel 


meets many specialized requirements 


of the chemical industry...and of many 
others. Whatever your industry may be 
...if you want help in the selection, 
fabrication, and heat treatment of al- 
loys ... we offer you counsel and data. 


for you to get Nickel litera- 
ture. It gives you copsule 
synopses of booklets and bul- 
lotins on a wide variety of 
subjects — from industrial ap- 
plications to metollurgical 
date ond working instruc- 
tions. Why not send for your 
copy of Catalog C today? 


‘ Nickel * 


HE INTERNATIONAL NICKEL COMPANY, INC., 67 wail st., New York 5, N.Y. 
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Carburizing and Diffusion Data 


for eight common carburizing steels 


% € (Maximum Carbon) at Surface 


12 
For 1020,8620,8720 | 
1700 + 5 
q For 4820, 4620, 3115~ / 10 
or 4820, a8 
‘ 
For 2515 f, 
zx 
1500 
Solubility: 04 
en 
1400 TV TT 02 
\ 
1300 | 


For example: 4320 carburized at 1700° F., in 
an atmosphere that maintains saturated aus- 


tenite at the surface, will have 1.25% max. 


Case Depths (C.D.) in Inches 


A function of temperature and time: 


By F. E. Harris 


See Metal Progress. August, 1943, pa» 


Carbon Gradients 


e 265 


After Carourizing (With or Without 
— Diffusion Cycle) Show That Gradien 


PSS S| Averaging Straight Line 
SKK 120 % Added Carbon 
Experimental _| 

Curve | 


@hemical Analyses of Various Layers 


Depends Only an Surface Concentration 
and Total Penetration ("Depth of Case’ 


~ 


| 


% of Case Depth From Surface 


For example: 


0.50 + 0.20 = 0.70% carbon at half case depth 


Area below experimental curve measures the carbon 
added to the entire case, and equals the area below 
Intersection of latter 
Carbor 


the “averaging straight line”. 
with horizontal axis defines “case depth”. 
analysis at this point in our example is 

0.07 (Point C) + 0.20 (original carbon in steel) 


% C added to the 4320 steel at half case depth 
is 0.50% (Point B); this is added to the carbon of the core (“base 
carbon”), so the actual analysis would be 


0.27 


0.100 in. were specified it would require 16 hr. 


CD. = K, 
Time! Diffusion Cycles 
Hr. 1400 1450 1500 1550 1600 1650 1700 1750 1800! 1850 U Carbon Added at Surface During 
Original Carburizing Cycle Regarded 
1 0,008 0.010 0.012 0.015 0.018 0.021 0.025 0.029 0.034 0.040 as 100 % 
2 0.011 0.014 0.017 0.021 0.025 0.030 | 0.035 0.041 0.048 0.056 —_ a 
3 | 0.014 0.017 0.021 0.025 0.031 0.037 0.043 0.051 0.059 | 0.069 
4 0.016 0.020 0.024 | 0.029 0.035 0.042 0.050 0.059 0.069| 0.079 | oon or 
5 0.018 0.022 /0.027 0.033 0.040 0.047 0.056 0.066 0.077) 0.089 LTUSION, 
6 —0.019| 0.024 0.030 0.036 0.043 0.052 | 0.061 | 0.072 0.084) 0.097 Area 4 
7 | 0.021 /0.026 0.032 0.039 0.047 0.056 | 0.066 | 0.078/ 0.091 | 0.105 and o€ =-0B 
8 0.022/ 0.028 0.034 | 0.041 |0.050 0.060 0.071 0.083 0.097) 0.112 ® | 
9 (0.024 | 0.029 | 0.036 0.044 0.053 0.063 0.075 0.088 0.103 0.119 
10 0.025 0.031 0.038 0.046 0.056 0.067 | 0.079 0.093 0.108 0.126 After 
11 0.026 0.033 0.040 0.048 0.059 0.070 0.083 0.097 0.113 0.132 — 
12 0.027 0.034 0.042 0.051 0.061 | 0.073 0.087 0.102 0.119 0.138 s) 
13 0.028 0.035 0.043 0.053 | 0.064 0.076 0.090 0.106 0.123 0.143 | Averaging Straight 
14 | 0.029 | 0.037 0.045 | 0.055 0.066 0.079 0.094 0.110 0.128) 0.149 > Line After Diffusion 
15 |0.031 0.039 0.047 0.057 0.068 0.082 0.097 0.114 0.133/ 0.154 
16 (0.032 |0.039 0.048 0.059 | 0.071 0.084 0.100 0.117/ 0.137 0.159 Carb. Period} Diffusion Period 
17 |0.033 0.040 0.050 0.060 0.073 0.087 0.103 0.121 0.141 0.164 | 
18 | 0.033 0.042 0.051 0.062 0.075 0.090 0.106 0.125 0.145 0.169 ! Ts. ph 
19 /|0.034 0.043 0.053 0.064 0.077 0.092 0.109 0.128 0.149 0.173 oO | 4 | 
20 | 0.035 0.044 0.054 0.066 0.079'0.094 0.112/0.131 0.153 0.178 % Case Depth: 30 40 50 60 70 80 9%) 10 
21 (0.036 | 0.045 0.055 0.067 0.081 0.097 0.114 0.134 0.157 9.182 %Time:! 4 9 I6 & 36 49 64 81 
22 (0.037/ 0.046 0.056 0.069 0.083 0.099 0.117 0.138 0.161 9.186 
23 0.038 | 0.047 0.058 0.070 0.085 0.101 | 0.120 0.141 | 0.164 9 190 Example: Required carburizing and diffusion times #! 
24 (0.039 0.048 0.059 0.072 0.086 0.103 0.122 0.144 0.168 9195 1700° F. for 0.100-in. case in 4320, max. carbon 
25 0.039 0.049 0.060 0.073 0.088 0.106 0.125 0.147 0.171 9.199 surface = 0.70% (approx. eutectoid) 
26 (0.040 0.050 0.061 0.075 0.090 0.108 0.127 0.150 0.175 0.203 T = total time = 16 hr. (from table at left) 
27 0.041 0.051 0.063 0.076 0.092 / 0.110 0.130 0.153 0.178 09.206 C, = % C increase over base carbon after diffusion 
28 0.042 0.052 0.064 0.078 | 0.094/ 0.112 0.132 0.155 0.181 0.210 0.70% minus 0.20% = 0.50 
29 (0.042 0.053 0.065 0.079' 0.095 0.114 0.134 0.158 0.185 0.214 Ce % C increase over base carbon after carburizing 
30 |0.043 0.054/ 0.066 0.080 0.097 0.116 0.137 0.161 0.188 0.217 1.25 minus 0.20 = 1.05 
0.50 
For example: 4320 carburized at 1700° F. for 11 hr. at Carburizing time = T x (=) = 16x (— 
temperature would attain “case depth” of 0.083 in. If 3 hr. 40 min. 


Diffusion time = 16 minus 3.64 = 12 hr. 20 m2. 
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LIKE recent meetings of other technical 
societies, the annual meeting of the Ameri- 
can Ceramic Society in Pittsburgh, early in April, 
was surprisingly well attended. Interest centered 
in symposia and panel discussions, a type of 
meeting proving so successful and stimulating 
it seems destined to remain a fixture on the post- 
war gatherings of most technical groups. 

Although the technical sessions of the several 
divisions of the Society covered little of direct 
concern to most metallurgists, there was a sym- 
posium on the significance of tests on refractory 
materials which was of considerable indirect 
interest because it indicated an attitude which 
might well be adopted in the testing of metals, 
especially in view of the ever-increasing amount 
of time and money which is being spent for this 
purpose. 

In almost any field of technology there are 
a few tests which have outlived their usefulness 
and should therefore be drastically revised or 
even discarded; usually there are others which 
through long use have become endowed with a 
significance for which there is in fact little justifi- 
cation. Every test procedure should therefore be 
examined periodically and critically to determine 
the true significance and limits of usefulness of 
the results it yields. 

The concept on which the test is based 
should likewise be studied, for all too often it is 
not well defined. In some instances it becomes 
more definite with accumulation of experience; 
in others it remains hazy. Some tests, such as 
determination of the melting temperature, yield 


_ Reported by J. B. Austin 
Research Laboratory, U. S. Steel Corp. 
Kearny, N. J. 


Ceramic Society Discusses 


Significance of Tests 
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the value of a physical constant of the material; 
others, for instance, the measurement of grain 
size, characterize not a single property but a 
combination of properties and prior treatment, 
a fact which need not impair the value of the test 
so long as it is clearly understood. 

The discussion at this symposium empha- 
sized what is probably equally true of tests on 
metals, that many tests are much more useful to 
the producer than to the consumer in that they 
provide the manufacturer with a criterion of the 
general quality of his product but yield little 
precise information of the kind most desired by 
the consumer. For example, comparative meas- 
urements of the rate of oxidation of metals in air 
may indicate to a producer the types of material 
most likely to resist scaling at elevated tempera- 
ture, but they do not provide the user with a 
measure of the rate at which a certain piece of 
metal will scale in the particular atmosphere in 
which he is interested. 

Some tests, including many acceptance tests, 
are largely empirical and have little value beyond 
providing a check on the apparent uniformity of 
a lot of material or on the degree to which one 
lot duplicates another— as inferred from this 
particular test. Kept within reasonable limits, 
such tests unquestionably have some use, but 
there is a danger that so many, and so many 
kinds, may get written into specifications that 
they become a serious and costly burden on both 
producer and consumer. As an illustration, 
extensive aging tests may require the manufac- 
turer to store large quantities of material, pending 
completion of the test, and its acceptance by the 
consumer. 

Tests also raise the question of how to choose 
samples which will be truly representative of the 
batch of material. Except for the rare test which 
is non-destructive, the number (Cont. on p. 926) 
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MOLTEN SALT BATHS have been for several 

years an important part of the equipment 
for heat treating at Perfection Gear Co. Molten 
cyanide, neutral salt baths, and carburizing salt 
are all three in use. Their primary functions 
are two-fold: 

1. To produce a casehardened product. 

2. To use the salt as a heating medium for 
hardening medium carbon steels. 

A most acute problem was the extremely 
short life of the pots. This rarely exceeded 1200 
heat hours and frequently was as short as 600 
heat hours. (Temperatures of 1500 to 1600° F. 
were maintained during this service.) 

The pots are cast, rectangular in shape, of 
a single size and design, being 40 in. long, 18 in. 
wide, and 18 in. deep, with a 5%-in. section thick- 
ness and a rolled flange, made by the American 
Manganese Steel Division of the American Brake 
Shoe Co. The load is about 900 Ib. of salt; the 
pots themselves weigh 500 Ib. 


The original furnace consisted of a rectangu- 
The firing chamber was 
separated from the pot by a fireclay baffle, and 
(See Fig. 1.) 
To maintain a temperature of 1500 to 1600° F. 
in the molten salt, temperatures within the com- 
bustion chamber would run up to 2200° F. The 
result was that the flame from the burner struck 
the rear wall, was deflected, and hit the pot. 
There was also a 
tendency for the 20-in. span of baffle plate to 
bend of its own weight at high heat and cave in. 


lar heating chamber. 


a single oil-fired burner was used. 


Pots often failed at this end. 


By J. H. Greenberg 


Metallurgical Engineer 
Perfection Gear Co. Harvey, "Il. 


Redesign Increases 


Cyanide Pot Life 


Clay Bathe 
Preheater ,-Pot 


> 
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Fire Brick “Path of Fire 


Fig. 1 — Original Setting for Cyanide Pot, Using a 
Single Oil Burner. Its weakness was the fireclay baffle 


The resulting debris in the combustion chamber 
caused a back flash, and flame hit the underside 
of the pot and also burned out the burner blocks. 

The original analysis furnished for the cya- 
nide pot was American Manganese Steel Divi- 
sion’s F-1, a 35% nickel, 15% chromium alloy. 
Under the conditions, existing as described above, 
this analysis did not resist the flame impingement 
and sulphur attack from the furnace gases. 

In an attempt to remedy this situation, the 
alloy was changed to F-10, a 25% chromium, 
12% nickel analysis. Here it was felt that the 
higher chromium content would resist better the 
flame and sulphur attack. The pot now resisted 
the flames on the outside but was readily attacked 
by the cyanide inside, with early failure resulting. 
The analysis was changed again to 25% chro 
mium, 20% nickel, with the hope that the higher 
nickel would resist cyanide corrosion while the 
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hig! chromium resisted the flame. However, pot 
life remained extremely short, most of the failure 
coming from cyanide attack. 

Finally the analysis of the pot was changed 
back to 35% nickel, 15% chromium, and the 
entire maintenance problem was attacked from a 
different angle. 

The first step was to paint the outside of 
the pot with Ferritrol 19C. This product of the 
E. F. Houghton Co., when baked into the pot, 
helps protect the pot against flame attack and 
scaling. Pot life was thus increased about one- 
third beyond our experience with this alloy pot 
in previous years. 

The next step was to change the oil-fired 
burner to a gas-fired type. A further increase in 
life was obtained. 

Lastly, the inside of the furnace was rede- 


—Preheater 


Garbofrax Flame 
Path of Flame a Deflector \ 


The result was the furnace sketched in Fig. 
2. The complete installation is shown in Fig. 3. 
The resultant of the new ideas was a satisfactory 
pot life of 3000 to 4000 heat hours——in some 
cases it was as high as 4700 hr. 

The 500% increase of life can be attributed 
to the following factors: 

1. Correct pot analysis. 

2. Gas instead of oil firing. 

3. Ferritrol protective layer. 

4. Furnace baffle redesign. 

Where neutral salts are used, one additional 
precaution is taken. Every month the salt is 
removed and the pot is run with cyanide for 
several days. This has improved the normally 
short pot life in neutral salt to the point where 
it is almost as long as that of regular cyanide 
pots. Engineers of the alloy foundry have, by 
test, shown the 35% nickel, 15% chromium alloy 
to have satisfactory life in both types of salt. 

It should be recog- 
nized, of course, that one 
of the most essential fac- 
tors in a long life of any 


cast pot is the molding 


SS > 


x" 


and gating, as well as the 
general foundry tech- 
nique, and also the test- 
ing of the finished article. 
All of our pots are cast 
under controlled foundry 
conditions, are thoroughly 
X-rayed, and are pressure 


Z carbofrex Baftle Carbofrax Supports~ flame Deflector 


tested at 200 psi. before 
End View of shipment. 


Fig. 2— Improved Pot Furnace, Using Complete Baffles of Carbofrax Tile, Properly Supported 


signed with the following 
mprovements: 

1. Baffle plate was 
changed from fireclay slabs 
to Carbofrax brick. 

2. A Carbofrax pro- 
tecting wall was built at 
the far end of furnace to 
protect the pot against any 
deflected flame. 

5. Baffle plates 
vetween flame and pot 
vere supported by feather- 
edge bricks. 


Fig. 3—One Unit of the 
Complete Revised Installation. 
Pot and setting in center, pre- 
heater hearth at left, quench 
lane in right foreground 
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** No one now has time to read,” recently said a friend who has made good 


use of the published word, but was evidently that day behind in his work. 
Lots of books are being sold; and even though some are not read they serve 


a useful purpose if they are on your shelves ready to help when needed 


ON looking into the matter, 

the Editor finds to his cha- 
grin that the April 1943 issue of 
Metal Progress was the last one to 
notices of important 
It is a circumstance 


carry any 
new books. 
requiring (a) an apology, (b) a 
reprimand, (c) a good resolution, 
and (d) amends. The first is 
implied in the above two sen- 
tences; (b) and (c) so far are 
matters in his conscience; (d) 
will now be attempted: 

The spark plug, or booster, or 
detonator of this short train of 
thought was the reading of “Knot- 
ted String, an Autobiography of a 
Steel-Maker”, by Harry Brearley.* 
While first published in 1941, it 
is new to me, and right glad I am 
to have found it, and so hasten to 
tell others ef Brearley 
says himself that he grew up, 
rather than was brought up. It 
was in Ramsden’s Yard in Shef- 
field, which, from his description, 
was the next thing to a slum. His 
“formal schooling” was almost 
non-existent; he was hardly in 
his ’teens when he became a 
cellar-lad in a crucible melting 
shop. Yet now, in describing an 
interview with South African min- 
ing officials interested in hollow 
drill steel, he is able to write such 
fine English as “The officials had 
credulous minds, ready to receive 
some metallurgical pill potent to 
purge away their troubles.” 

Brearley spent many years as 

*Published by Longmans, Green 
& Co., London and New York. 198 
pages, 5% x8% in. Price $2.50. 


Notes on Important Books 


a bottle washer in the chemical 
laboratory, assisting James Tay- 
lor, an analyst who lives again in 
words of shining praise. This was 
the beginning of the period in 
which he says he was “schooled”. 
Finally becoming an analyst him- 
self, he set about determining 
which of the routine operations 
were really necessary, and this 
not only enabled him to do his 
daily stint in a couple of hours 
(and started some ideas on the 
proper division of wealth created 
by technological advances, exam- 
ined from various angles here and 
there throughout the book), but 
was the first manifestation of his 
lifelong urge to learn how to do 
things better and his deep dis- 
trust of dictums supported prin- 
cipally by ignorance, habit and 
prejudice. Nevertheless as a steel- 
maker Brearley acknowledges 
freely the help he had from the 
conscientious and skilled work- 
man. This reliance on fact rather 
than tradition served him well, 
when as a young man he went to 
Russia to help with a steel plant, 
where none of the familiar Shef- 
field building materials or furnace 
charges were available, and where 
Lettish serfs had to be trained to 
melt the steel and heat treat the 
projectiles. 

Returning he was asked to 
establish the Brown-Firth research 
laboratory, and his account of 
how he discovered what such a 
laboratory could and should do, 
and the kind of men required to 
do it, comprises one of the best 
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chapters in the book. At this 
place, as everyone knows, was 
discovered stainless steel, a mat 
ter of no interest to his firm unt 
an outside friend had proven that 
it could make most excellent cut 
lery. Brearley tells in tempere 
words of the disagreement that 
arose over the commercial devel 
opment of his discovery, that lk 
to his resignation. His later lif 
largely associated with the indus 
trial application of this steel, is 
described rather sketchily in 

chapter entitled “Working”, 

natural sequence to his earlie! 
ones on “Being Schooled” an 
“Asking and Answering Ques 
tions”. 

Finally and happily comes 
chapter on “Living”. It comprises 
a series of short essays on various 
aspects of that art. The read 
will not agree with all the 
thoughts there expressed, but wil 
gather that Harry Brearley, afte! 
working hard at things that inte! 
ested him, reached the stage 
independence and affluence wher 
he could live as he wanted to liv 
before he had become so tire 
that life had no savor. Fortunat 
man! (E.E.T.) 


Steel Making 


through publishe 
issues of Metal Progress also [a 
to find mention of the Fifth Ed 
tion of Camp and Francis’ “T> 
Making, Shaping and Treating | 
Steel”, originally issued 
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by the Bureau of Instruction of 
the Carnegie Steel Co. for its non- 
technical employees, but since 
then growing to the position of 
the authoritative book on con- 
servative American practice.* The 
wuthor of this thoroughly revised 
nd greatly expanded volume 
odestly disclaims any “knowl- 
edge not available through other 
sources”, which — even if true — 
joes not detract from this ency- 
lopaedic compilation of 1400 
losely printed pages. Whereas 
the first three editions were lim- 
ted to the practices of the Car- 
egie Steel Co., Mr. Francis has 
iow drawn on the experience of 
ther subsidiaries of the U. S. 
Steel Corp. This should make it 
sufliciently broad in scope; one 
would not easily find any com- 
ercial operations between the 
ining of the ore to the shipment 
f the mill product in plain or 
iloy steel that are not described 
at least the Editor does not 
remember being disappointed in 
iny of the frequent references he 
has made to the book in the three 
r four years it has been on his 
lesk. The only criticism he might 
venture relates to the quality of 
the line drawings. (E.E.T.) 


S-Curves 


ANOTHER publication from 
(nited States Steel that excites 
idmiration is “Atlas of Isothermal 
lransformation Diagrams”. It is 
litting that this be issued by the 
orporation’s Research Labora- 
lory, Where this method of study- 
ng and plotting the transforma- 
lion of steel was originated some 
lo years ago. Numerous S-curves 
‘so-called from their shape), TTT- 
urves (that is, time-temperature- 
ransformation curves) or 
sothermal transformation dia- 
‘rams have been published by 
arious researchers in various 
places, but this is the first collec- 
‘ton of them, published uniform 
in scale and nomenclature, and 


*Carnegie-Illinois Steel Corp., 
Pittsburgh, Pa. Price $7.50. 


uniform in reliability. Diagrams 
for 47 heat treatable steels, includ- 
ing the most used carbon and 
standard alloy steels, are included; 
several have been studied in both 
coarse grain and fine grain. The 
value of the collection is enhanced 
by a preliminary description of 
the experimental work necessary 
to construct a diagram (and nu- 
merous blank charts invite the 
user to do so) and their utility in 
planning a heat treatment, whether 
a short annealing cycle, a drastic 
quench, or an austempering com- 
monly known as a hot quench, 
interrupted quench or patenting 
operation. Last, but not least in 
these inflationary days, a copy 
may be had without charge by 
addressing on business stationery 
the Steel Corporation at P.O. Box 
236, Pittsburgh. 


Some Teaching Texts 


PRINCIPLES OF PHYSICAL METAL- 
LURGY, by Frederick L. Coonan, 
U.S.N., 240 pages, 6x9 in., 190 
figures. Harper & Bros., New 
York. Price $3.25. 

GENERAL METALLOGRAPHY, by R. L. 
Dowdell, H. S. Jerabek, A. C. 
Forsyth and Carrie H. Green. 
292 pages, John Wiley & Sons, 
New York. Price $3.25. 

Non-Ferrous Propuction METAL- 
LuRGY, by John L. Bray. 430 
pages, 92 figures, 6x9 in. John 
Wiley & Sons, New York. Price 
$4.00. 

THE First of the books men- 
tioned above emphasizes the need 
for more precise terminology. Lt. 
Com. Coonan, who is associate 
professor of metallurgy at the U.S. 
Naval Academy, uses the term 
“Physical Metallurgy” (unhappily, 
I think) in the same sense Rosen- 
hain did many years ago, that is, 
to include the treatment and prop- 


erties of metals — once they had 


been won from their ores and 
refined and alloyed to a commer- 
cially pure state by the smelter- 
man, steelmaker, mill or foundry 
metallurgist using the principles 
and art sometimes called “chem- 
He would also 


ical metallurgy”. 
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have done well to call this book 
“Elements” rather than principles, 
because it is quite elementary, 
and undoubtedly designed to meet 
the needs of a text for naval offi- 
cers, very few of whom have any 
desire to get more than a smatter- 
ing of a subject, apparently far 
less vital than, say, navigation. 
One is tempted to argue whether 
such men would be benefited by 
an equilibrium diagram of an 
alloy system containing a peritec- 
tic reaction; however, no two 
instructors agree on the correct 
content of a lecture course, as is 
quite evident from a comparison 
of the teaching texts that come 
forth in a continual stream. When 
such a large subject as “metal- 
lurgy for metal users” is com- 
pressed into 240 pages, it is 
obvious that matter included and 
matter excluded have required 
careful thought. Professor Coonan 
is to be complimented for a well 
balanced book (and Harper & 
Bros. for printing it in attractive 
form) and including in it some 
metallurgical topics now under 
active discussion. Likewise he is 
to be pardoned for his assured 
statements on some questionable 


matters; space rigidly prevents 
any desire to debate problems. 
(E.E.T.) 


The book by Professor Dowdell 
and his associates at the Univer- 
sity of Minnesota is frankly “for 
beginning students in metallogra- 
phy or physical metallurgy for 
engineers”, and undoubtedly rep- 
resents their about what 
should be included in such a 
course. Any brief text is elab- 
orated ad lib in the class room, 
so perhaps the reviewer gets a 
wrong slant when he considers 
the effectiveness of the book alone. 
When this is done, however, it 
appears that about 50 pages are 
occupied with miscellaneous data 
taken from the @ Metals Hand- 
book, which every metallurgical 
student certainly should own. If 
this repetition had been avoided, 
space would have been available 
for important points all too briefly 
covered. A comparison with a 
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fairly recent book by Yale-men 
Brick and Phillips on the “Struc- 
ture and Properties of Alloys”, 
intended to cover about the same 
ground, indicates that the latter 
profits from the omission of data 
better presented in the Handbook. 
P.S.: The reviewer is neither a 
Yale graduate nor a Gopher, and 
believes that the ordinary engi- 
neer (civil, mechanical, electrical) 
would profit more from metal- 
lurgy taught as an adjunct to a 
physical testing laboratory than 
from the viewpoint of the micros- 
copist. (Metallurgicus) 


The third book mentioned, by 
Professor Bray of Purdue Univer- 
sity, is not so new but should even 
this late be mentioned because it 
approaches a completely satisfac- 
tory and up-to-date textbook on 
the concentration, smelting, and 
refining of the non-ferrous ores 
and metals. Several fuller texts 
on individual metals are available, 
but most of them date back to the 
last generation. Here it all is, in 
a nutshell; alternative methods of 
current importance are included, 
but for the historical development, 
or for obsolete or abandoned 
methods, the older books must be 
consulted. An especially praise- 
worthy feature of the book is its 
effective illustrations. Many sim- 
plified line engravings show the 
principal parts of furnaces, con- 
verters or electrolytic cells much 
more clearly than ordinary work- 
ing drawings, which are often 
confused with minor details. All 
important parts are clearly 
labeled, so the student need never 
be in doubt as to the part it 
plays in the completed machine. 

(Charles A. Nagler) 


Aluminum 


METALLOGRAPHY OF ALUMINUM 
ALLoys, by Lucio F. Mondolfo, 
351 pages, 482 figures. John 
Wiley & Sons, Inc. Price $4.50. 
Ow1NnG to the extensive use of 

aluminum alloys, there is a real 

need for an up-to-date book on 
the metallography of these alloys. 


To meet this need, Dr. Mondolfo 
has written a book intended pri- 
marily for plant metallurgists who 
deal with the practical applica- 
tions of metallography. 

The contents of the book are 


divided into four parts. The first 
two parts which deal with equi- 
librium diagrams and polishing 
and etching cover their respective 
subjects fairly well although some 
features are overemphasized while 
others of importance have been 
mentioned very briefly or have 
been omitted. For example, the 
last two parts on commercial 
alloys and effect of fabricating do 
not cover these subjects as fully 
as the importance of these topics 
warrants. 

The outstanding feature of the 
book is the complete and excel- 
lent collection of equilibrium dia- 
grams. These diagrams will be 
found very useful for reference 
purposes. In discussing the sub- 
ject of polishing, a rapid high 
speed-high pressure buffing 
method for preparing specimens 
is proposed which, however, does 
not appear practical for metal- 
lographic work on wrought alloys. 
The section on commercial alloys 
contains many micrographs show- 
ing typical structures of various 
types of alloys. This information 
would be much more useful had 
the commercial alloy designations 
or nominal compositions been 
given instead of grouping both 
cast and wrought alloys into four 
very general Likewise, 
the discussions of the important 
alloys of the duralumin type, on 
heat treatment, and on corrosion 
do not cover these important fields 
of metallography to the extent 
they merit. 

In general, the subject has been 
covered rather completely for 
metallurgists dealing with castings 
but not in sufficient detail for 
those working with wrought prod- 
ucts. The book is well printed 
on good paper and is profusely 
illustrated, containing about 300 
micrographs. It also contains a 
bibliography with approximately 
1000 references. (F. Keller) 


classes. 
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Metallurgical Data 


METALS AND ALLOYS Data Boox 
by Samuel L. Hoyt. 350 pages 
6% x10 in., 60 figures, 340 tables 
Reinhold Publishing Co., Ney 
York City. Price $4,373 
(Extremely well printed o 
ledger paper) 


Most EVERY ENGINEER accumv- 
lates his own data book, and ij 
includes some dope from his ow: 
experience, some clipped fron 
magazines and trade literature 
some copied from textbooks 
Ordinarily such a book is quit 
personal and specialized, usefy 
in its entirety only to the mar 
who compiled it, and is supple 
mentary, of course, to other work 
ing handbooks and mathematica 
tables. Only rarely does th 
accumulation extend to sucl 
lengths as Sam Hoyt’s, and thu 
bulk large enough to attract 
book publisher; to get it he bor 
rowed heavily from publications 
of the @, A.S.T.M., A.I1.S.1., and 
the S.A.E. To those whose libra 
ries are reasonably complet 
therefore, this book will serv 
principally as a consolidated 
index. To those with less acquaint 
ance with the professional litera 
ture, the book might be of more 
value if the source of each table 
or graph were noted. (The 
reviewer also confesses his pal 
tiality to graphical presentatio! 
rather than to tabular, as_ used 
largely in this book, even though 
the former lends a false air ol 
accuracy and finality to inter 
polated values or rounded curves. 

Much auxiliary information 1s 
necessary in order to utilize tabu 
lar data correctly —as_ pointed 
out by the author in the second 
paragraph of his preface. Like 
wise, the art and practice © 
metallurgy is changing at such : 
rate that some alloys are con 
stantly being replaced with new 
combinations. Even the amount! 
and accuracy of the informatie! 
on tried-and-true metals grows 
daily. Hence the 
frequent revisions, and warines 
in using old figures. Consequentl) 
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it seems that this book will be of 
most use as a recent and critical 
»ppraisal and selection of data 
currently available, published and 
unpublished, to one of our fore- 

ost metallurgists. (Martin Seyt) 


Battelle Publications 


THE INDUSTRIOUS STAFF at Bat- 
lle Memorial Institute has pro- 
duced three notable metallurgical 
books within the last few years, 
to say nothing of an uncounted 
imber of lesser works and 
reports. The first was the revi- 
sion, and expansion to two vol- 
umes, of Bullens’ old work “Steel 

d Its Heat Treatment”, the only 
jing in American literature that 
pproaches completeness. But 
at’s an old story. 

Next was a book on the Pre- 
ention of the Failure of Metals 
ider Repeated Stress (273 pages, 
171 illustrations, 6x9 in., pub- 

lished by John Wiley & Sons, New 
rk, at $2.75). While it appeared 
» couple of years ago, it still looks 
like a good book. One reason it 
so good is that it takes the 
ittitude, from first to last, that 
mething can be done about fa- 
gue, and then goes on to show 
hat to do. Most publications on 
he subject emphasize the low 
tresses that cause failure; some 
so far as to point out that 
early all our machinery and 
etal structures either fail from 
rrosion, from “fatigue” or from 
ear (and some believe that wear 
‘a manifestation of fatigue), but 
ew get over this defeatest attitude 
ind hammer home the good news 
fat a part with smooth surface 
ee from stress raisers is sure to 
ve superior endurance. The 
ittelle publication, sponsored by 
¢ National Research Council and 
i¢ LU. S. Navy’s Bureau of Aero- 
iutics, emphasizes the errors in 
‘sign and fabrication that lead 
failure in service. The reader 
‘nnot help but become aware of 
¢ dangerous effects of notches, 
yWays, splines, sharp fillets, oil 
oles and screw threads. Some 30 


appendices elaborate the various 
factors which have an influence 
on the fatigue resistance of metals. 
By this unusual arrangement, any 
desired phase of the problem can 
be studied. While the book is 
intended for users of metals, and 
contains many valuable sugges- 
tions for design and fabrication, 
it should be in the hands of metal- 
lurgists and inspectors as well. 
(John E. Stukel) 


Most recent of the Battelle 
books is a report prepared by 
H. W. Gillett for the National 
Research Council on the Evalua- 
tion of Metallic Materials.* It 
starts out to do for top flight 
designers —like the boys who 
scheme out crankshafts for 
2000-hp. radial engines — what 
Gordon Williams tried to do for 
the scrub metallurgist in his little 
@ book “What Steel Shall I Use”. 
It was circulated fairly widely in 
mimeographed type script before 
Steel, the Penton weekly, agreed 
to publish it serially and later as 
a reprint. Unfortunately its final 
embodiment is in such shoddy 
garb that its inner worth is likely 
to be overlooked. 

Dr. Gillett’s book is of course 
a much more learned treatise than 
Gordon Williams’s; wide-awake 
metallurgists (as well as designers 
and production men) would do 
well to study it carefully and take 
its lessons to heart. It is easy to 
read, “fascinating” is a_ better 
word, what with its wealth of 
homely allusions, wisecracks, and 
its constant refusal to pull any 
punches. However in his desire 
to be technically accurate, the 
author frequently indulges in 
elaborate discussions of auxiliary 
aspects of the topic then under 
consideration, and the attentive 
designer, I fear, will get the idea 
that where there are so many “ifs, 
ands and buts” there must be 


*“An Engineering Approach to the 
Selection, Evaluation and Specifica- 
tion of Metallic Materials,” by H. W. 
Gillett. Reprinted from Steel; 140 
pages, 5% by 8*+ in., 48 figures, paper 
bound. Penton Publishing Co., Cleve- 
land. Price $1.00. 
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only an exceedingly elusive and 
small kernel of fact. Or the non- 
metallurgical mind may become 
confused and ‘uncertain. Maybe 
some of the latter is a desirable 
alternate to a know-nothing, care- 
nothing attitude; however, the 
whole thing would gain from a 
more positive approach. 

But then, maybe they tried it 
out on a sampling of their 
intended audience, and it clicked. 
In that case I’m acquainted with 
production men on an _ inferior 
plane of mentality! (E.E.T.) 


All About Tungsten 


TUNGSTEN, by K. C. Li and Chung 
Yu Wang, 325 pages, 6x9 in. 
American Chemical Society 
Monograph Series, published by 
Reinhold Publishing Corp., New 
York. Price $7.00. 

In 1911 K. C. Li had been com- 
missioned to explore for tin in 
the southwestern part of China. 
One evening while stopping at a 
wayside inn in the province of 
Hunan he observed that the 
kitchen stove was constructed of 
blocks of wolframite, and upon 
inquiry learned that this rock 
came from an outcrop above the 
garden in the rear. 

As a result of this discovery 
the Yu Hou Tungsten Mining Co. 
was organized and in December 
1915 made the first shipment of 
tungsten ore from China, which 
shipment was consigned to the 
United States. The ore, as assayed 
by Ledoux and Co., proved to be 
the purest wolframite ever mined 
in any part of the world. 

The foregoing paragraphs are 
abstracted from the “foreword” 
of the volume and comprise but 
part of the interesting and timely 
story of the metal, tungsten, which 
has during the present conflict 
assumed such pre-eminence as a 
strategic material. 

The chapters in which the sub- 
ject matter is ably presented deal 
with the history, geology, ore 
dressing, metallurgy, chemistry, 
analysis, industrial applications, 
substitutes, and the economics of 
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tungsten. Appended to each chap- 
ter is a well chosen and compre- 
hensive bibliography, some of it 
chronological. 

In reviewing a work of such 
uniform excellence it is difficult 
to select the outstanding features. 
As representative of the general 
high quality, however, might be 
cited the chapter on “The Geology 
of Tungsten”. This presents the 
most important facts relating to 
the tungsten resources of the 
world, the types of ores and the 
disposition which has been made 
of them — including statistics for 
the year 1942 in many cases. 

Several flow sheets appear in 
the pages devoted to ore dressing 
and the references upon which 
this chapter is based cover the 
period between 1901 and 1943. 

“The metallurgy of tungsten”, 
state the authors, “as it is today 
is largely empirical and is mainly 
based upon patents”. At least the 
first part of this statement will be 
confirmed by anyone who is famil- 
iar with the commercial processes 
of tungsten extraction, purification 
and fabrication. Methods used in 
the production of the pure metal 
as well as of ferrotungsten and 
the sintered tungsten alloys are 
described in some detail and with 
commendable accuracy. 

Chemistry and methods of 
analysis together form a valuable 
section, especially since the com- 
pounds of tungsten are numerous 
and often of an obscure nature. 

Some twenty items are 
described under “Industrial 
Applications of Tungsten” and 
these appear to be properly rated 
as to present importance. 

Of the authors, K. C. Li is 
chairman of the board of Wah 
Chang Trading Corp., New York. 
Chung Yu Wang, a University 
Medalist of Columbia University, 
is technical expert for the Minis- 
try of Economic Affairs of China. 

The authors as well as the 
American Chemical Society are to 
be complimented upon the prepa- 
ration and publication of this 
much needed volume. 

(W. P. Sykes) 


First Flight 


Tue Wricut Brotruers, A Biogra- 
phy Authorized by Orville 
Wright; by Fred C. Kelly. 340 
pages, 16 full-page illustrations. 
Published by Harcourt, Brace 
& Co., New York. $3.50. 


Now that a World War is about 
to be won by nations having 
unlimited numbers of fighting and 
bombing aircraft, weapons all but 
unknown in a bloody conflict 25 
years ago, it is well to pay some 
attention to those two modest 
Americans who, in December 
1903, were the first to fly in a 
powered machine. Being a news- 
paper man, the author understand- 
ably laments the almost total 
silence that greeted this truly 
epoch-making feat. Even he, him- 
self, a reporter living within 15 
miles of the Ohio cowpasture used 
by Orville and Wilbur Wright for 
their further development of the 
basic control mechanisms, refused 
to believe in flying, even though 
hundreds of passengers on the 
interurban had seen it being done. 
Eminent scientists also had proven 
repeatedly that a human being 
could not fly. Americans may 
well be mortified that the Wrights 
were discovered five years later 
by Europeans, and that their 
achievements were so persistently 
belittled by our own Smithsonian 
Institution that their original 
machine was sent to England for 
preservation. In this perhaps we 
followed the human trait of ignor- 
ing our really great men until 
after they are dead. Verily, the 
Wrights needed a press agent! 

While not a technical book, 
this one will be of interest to 
many engineers, not alone those 
in the aviation industry. It allots 
much space to the early glider 
flights and the pioneering wind 
tunnel experiments that gave the 
Wrights the necessary informa- 
tion to design their successful 
machines. Likewise, the historic 
controversies with the Smithson- 
ian and its Langley “Aerodrome”, 
and with Glenn Curtiss and his 
“June Bug”, are outlined with 
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clarity. Unfortunately, Mr. Kelly 
has been unable to recreate Orville 
and Wilbur Wright as two per. 
sonalities, not unique as Ameri. 
cans but extraordinary as 
inventors and applied scientists 
Such pen pictures would be 
worthy companion pieces to the 
revealing portraits on page 27§ 
snapped at Pau, France, in 1909 
when the brothers were showing 
their flying machine to no less q 
personage than Edward VII of 
England. 


Presses and Press Work 


PLASTIC WORKING OF METALS AND 
NON-METALLIC MATERIALS IN 
Presses, by E. V. Crane. 54 
pages, 54%x8% in., 430 illustra 
tions. John Wiley & Sons, New 
York. Price $5.00. 

Tus is a reprinting of the 
second edition (1939) of the well- 
known book “Plastic Working of 
Metals”, with 80 pages added prin 
cipally to extend its scope to plas 
tics, the wonder child of th 
moment — all too small a spac 
if the public prints can be used t 
appraise its importance. In thes 
additional pages are also give! 
some notes on wood, soft alloy or 
rubber tools devised by the air 
craft industry for limited runs 
Likewise the author has include 
metal powders and die castings 
While there may be logic in ass 
ciating these widely differing 
aspects of plasticity, the equij 
ment for forming a sheet ste 
front fender, a paper Lilly cu; 
a lucite comb, and a carbide too! 
nib are so different, and th 
requirements of the product s 
various, that the ordinary citize 
would hardly recognize the ki 
ship. The new book is printe 
with the wartime narrow ma! 
gins, which gives the page 
crowded look. The paper is @ls 
lighter in weight than in the se 
ond edition, but is amply opaqu 
and slicker, so it takes the hal! 
tone engravings even better. Some 
of these, by the way, are undu 
small, and out of proportion 
the size of the subject. 2 
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Now is time to think 
about Molybdenum. 


Itis generally appreciated that the item of perishable 
tool costs is an important factor in manufacturing 
accounting. The possibility of savings offered by 
using molybdenum high speed steels, instead of 
tungsten types, is therefore worth consideration. 

The savings are due first to the lower cost per 
pound of molybdenum steels, and second to their 
lower density. The latter results in more tools from 
an equivalent poundage. 


The net savings effected naturally depend on 
tool performance. It is an established fact that, 
in a substantial majority of careful comparative 
tests made in the past, the performance of properly 
heat-treated molybdenum steels equaled, where 
it did not better, that of tungsten steels. 

A consultation with your supplier should con- 
firm these statements, but it would be a simple 
matter to check them in your own plant. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING | MOLYBDIC OXIDE, BRIQUETTED OR CANNED: 
DATA ON MOLYBDENUM APPLICATIONS. | ‘A, FERROMOLYBDENUM « “CALCIUM MOLYBDATE” 
500 Fitth Ave enue - New ty 
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Personals 


Rospert S. ARCHER, past presi- 
dent @, formerly chief metallurgist 
of the Chicago District, Republic 
Steel Corp., has joined the Climax 
Molybdenum Co. as metallurgical 
assistant to the vice-president. 


J. M. Watson, past president ©, 
who has been metallurgist with the 


Tank Automotive Center in Detroit, 
has returned to Washington to take 
charge of the Steel Division of the 
Metals and Minerals Branch of the 
Office of Civilian Requirements. 


Honored by the American Chem- 
ical Society, Pittsburgh Section: 
Junius D. Epwarps @, assistant 
director of research, Aluminum 
Research Laboratories, Aluminum 
Co. of America, named recipient of 
the Pittsburgh Award for 1944 in 
recognition of his “distinguished 
service to chemistry”. 


Sand castings 
These worm gears are typical products 
of the Ampco foundry. Precision heat 
treatment also available. 


Centrifugal castings 
Ampco pioneered in the centrifugal 
casting of aluminum bronze, offers long 
experience and special equipment. 


Precision-machined parts 
Large, modern machine shop ready to 
finish castings when desired. 


Wrought products 
Complete facilities, including extrusion 
mill for producing rods and bars. 


Wear-resisting AMPCO METAL is available 
in all its forms from one completely equipped, 


dependable source 


@ Let an Ampco Field Engi- 
neer give you the benefit of 
Ampco’s 30 years of special- 
ization in aluminum bronzes 


Now standard for critical parts in near- 
ly 100 makes of machine tools — in 


practically every plane that flies—in ordnance, 
heavy machinery, and many another spot, 
subject to wear, shock, fatigue, or corrosion — 
Ampco Metal is available in so many forms that 
it gives you great freedom of design for your 
post-war products. Investigate! Let an Ampco 
field engineer (located in principal cities) ex- 
plain how you can provide parts that last several 
times as long as ordinary bronze—and give your 
customers that extra margin of safety that means 
genuine, lasting satisfaction. Write for bulletins. 
Ampco Metal, Inc., Dept. MP-5, Milwaukee 4, Wis. 


Coated Welding Electrodes 


Five grades of Ampco - Trode, 
for metallic-arc, carbon -arc, or 
gas welding of practically any 
combination of metals. 


Metal 


a-38 
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V. N. Krivosox, @ national trys. 
tee, formerly chief metallurgist ¢ 
the Lockheed Aircraft Corp., Bur. 
bank, Calif., is now associated with 
the Development and Research Dj. 
vision of the International Nickel 
Co. at New York. 


Promoted by American Steel 
Wire Co.: H. H. Smitu @, formerly 
works metallurgist in Donora, Pa, 
to assistant manager, metallurgical 
department, Cleveland; R. A. Woop 
@, from division metallurgist 
to works metallurgist in Donora, 


Joun T. Wuirinc © has re 
signed as director of the Steg 
Division, War Production Board, 
to return to his position as presi- 
dent of Alan Wood Steel Co., Con- 
shohocken, Pa. 


ARTHUR T. CLARAGE @, president, 
Columbia Tool Steel Co., has been 
re-elected president of the Chicago 
Branch of National Metal Trades 
Association. 


ALBERT M. Post @, formeriy 
associated with Edgar T. Ward's 
Sons Co., Cleveland, is now affil- 
ated with the Bissett Steel Co, in 
a sales capacity. 


GeorGe K. DreHer, past chair- 
man, Milwaukee Chapter @, has 
been promoted to vice-president inf 
charge of manufacturing, Ampco 
Metal, Inc. 


WILLIAM A, PENNINGTON @, for- 
merly with Mellon Institute, Pitt-@% 
burgh, is now on the research staff 
of the Engineering Division, Car- 
rier Corp., Syracuse, N. Y. 


Eimer C. Coox @, formerly sales 
manager of American Gas Furnace 
Co., is now associated with the 
J. E. vonMaur Co. of Columbus, 
Ohio, to assist in the selling of 
furnaces and industrial equipmen! 
in the Cleveland area. 


Ratpu K. Cuiirrorp @, since 194 
vice-president in charge of opera 
tions, Continental Steel Corp. 
Kokomo, Ind., has now been elected 
vice-president and general mat 
ager. 


Elected vice-presidents of Wich 
wire Spencer Steel Co.: R. ! 
DuNLaP @, formerly assistant to th 
president, and E. F. Earty, fr 
merly general superintendent at the 
Morgan Plant of Wickwire Spence’ 
in Worcester, Mass. 
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Telechron Electric Timekeeper, 
Warren Telechron Co., Ashland, 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere im 1801 
Executive Offices: 230 Park Avenue, New York 17,N.Y. 
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Personals 


Promoted by the Aluminum Co. 
of America: C. F. Nacer, Jr. &, 
from chief metallurgist of the Fab- 
ricating Division to chief metal- 
lurgist of the Aluminum Co., 
heading a newly created metallur- 
gical division; T. W. Bossert, from 
assistant chief metallurgist to chief 
metallurgist of the Fabricating Di- 


vision; C. L. Dunnam, to chief 
metallurgist of the Reduction Divi- 
sion; H. J. Rowe @, from manager 
of the general technical laboratory 
in the Castings Division, to chief 
metallurgist of the Castings Divi- 
sion. 


Rocer F. WarnnLe @, formerly 
chief of tank and automotive pro- 
duction for the War Department, 
Chicago Ordnance District, has 
been released to the Alloy Casting 
Co., Champaign, IIL, to become gen- 
eral manager and chief engineer. 


Whatever your drying problem. . 
KEMP HAS SOLVED IT BEFORE 


K. S. G. silica gel adsorptive dryers are speeding forced draft 


production in every war industry* that faces problems in drying 


gases, liquids or solids. 


Kemp Silica Gel Dryers are available on prompt notice in a wide 
variety of standard types and sizes, while specially engineered 
units to meet special requirements are furnished as quickly as war 
conditions permit. To summarize, standard units are made in 
capacities from ten to 100,000 c. f. m., from atmospheric pressure 
to very high pressures. Activation is by gas, electricity or steam as 
desired, with single tower units for intermittent operation or twinned 


towers for continuous production. 


To paraphrase a famous (and living) U. S. General, standard units 

may be had RIGHT NOW. special designs will take a little longer. 
C. M. Kemp Mfg. Co., 405 East Oliver Street, 
Baltimore-2, Maryland. 


*Except the dehydration of foods, which is a 
different problem altogether. 
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Orto E. Brown former 
chief metallurgist of Factory 
(Vega Division), Lockheed Airers 
Corp., is now with Virginia-Linge, 
Corp. of Marion, Va. 


Promoted by Minneapolis 
Honeywell Regulator Co.: Kenry; 
L. Wiitson @, from industria! ma 
ager of the Brown Division 
Cleveland to branch manager of t} 
Company’s Detroit office; Ax J, \ 
@ and Jack E. MacCoy 
VILLE @, placed in joint charge 
industrial instrument sales for th 
Brown Instrument Division 
Cleveland; D. J. PErTerson, fr: 
manager of the Detroit branch | 
charge of the Heating Control Dj 
sion of the entire Cleveland zon 


GorHAM W. Woops former 
with Hughes Tool Co., Houst 
Texas, and recently process engi- 
neer for Dickson Gun Plant, Hous 
ton, has been employed by | 
Welding, Inc., Cleveland, as dire 
tor of metallurgical research. 


Freperick A. ScoTrTon @ is now 
in the metallurgical division 

Allison Division, General Motor 
Corp., Indianapolis, Ind. 


W. E. KinGston ©, former 
chief metallurgist, Sylvania Eleetti 
Products, Inc., is now supervist 
of metallurgical research and éd 
velopment engineering of all th 
company’s plants, centralized a 
Sylvania Center, Bayside, L. L., N.¥ 


Capt. R. K. Wetts @ has beet 
ordered to duty at U. S. Naval Dr 
Docks, San Pedro, Calif. 


Elected by the Wire Associatiot 
at its annual meeting: President 
D. D. BucHANAN, manager of ope! 
ations, Union Drawn Steel Divisi 
Republic Steel Corp.; vice-presid 
—R. M. Hussey, superintende 
wire department, Jones & Laugh 
Steel Corp.; vice-presidert, No 
Ferrous Division-——E. W. GUND 
STROM, assistant plant manage 
Rome Cable Co.; executive seer 
tary —R. E. Brown, publishe 
Wire & Wire Products; new dir 
tors — KENNETH H. Davis, pres 
dent, K. H. Davis Wire & Cable © 
and Fut C. Exper, special 
search engineer, American Steel 4 
Wire Co. 


Davip A. CoLeMAN has bet 
elected vice-president of the Lal 
Shore Tool Works, Inc., Chicat 
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mf Q Which x-ray film for 


Aluminum and Magnesium at low voltages?... and 


2. Million-volt radiography of thick steel? 


A Kodak's Type “A” 


Kodak Industrial X-ray Film, TYPE A, is first 
choice for the examination of light alloys at lower 
voltages, and for the million-volt radiography of 
heavier steel parts, because of its fine grain and 
high contrast. Type A is similar in its characteris- 
tics to Type M Film—its grain is not quite as fine, 
but its speed, approximately 
three times that of Type 
M, makes it more widely 
usable. 


Characteristic Curve, Kodak In- 
dustrial X-ray Film, Type A, with 
direct x-ray exposure. 
Development: 5 minutes, at 68° F, 
LOG exposure in Kodalk X-ray Developer. 


Kodak Provides the 4 Types of Film 
Needed in Industrial Radiography 
In addition to Type A... 
Kodak Industrial X-ray Film, Type F 
... primarily for the radiography, with calcium tung- 
state screens, of heavy steel parts. 
Kodak Industrial X-ray Film, Type kK 
... primarily for gamma radiography, with lead-foil 
screens, of heavy steel parts ...or lighter parts at 
low x-ray voltages. 
Kodak Industrial X-ray Film, Type M 
. “made to order” for higher voltages, light alloys, 
and critical inspection. 
EASTMAN KODAK COMPANY 
X-ray Division, Rochester 4, N. Y. 
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Mg Alloy 


(Continued from page 900) 

({) Powdery coatings may 
sometimes remain after initial 
cleaning in chromic acid to remove 
oxides. If this occurs, it is neces- 
sary to neutralize the surface by 
returning the part to the alkaline 
cleaning operation or dipping the 
part in dilute NaOH and then rins- 


ing before proceeding to the HF 
treatment. 


2. Failure to Coat. 

(a) The pH of the dichromate 
bath mey be too high (not sufli- 
ciently acid). The pH range should 
be 4.2 to 5.5. 

(b) The dichromate concentra- 
tion in the bath may be too low. 
The dichromate must not be 
allowed to fall below 6% by weight. 

(c) Oily matter may not have 
been properly removed. This is 
usually indicated by a spotted coat- 


ing, with some areas coated ap 
others not. Oily matter may ak 
be present as a film on fluoride 
dichromate solutions, whereup 
even properly degreased parts wi 
be contaminated during immers; 
or removal by this oily matter, 

(d) The fluoride treatment my 
have been omitted. The absence 
a MgF, coating on the metal wi 
result in no coating in the dichr 
mate bath. 

(e) The part may be of “y 
alloy. This treatment is not sui 


able for this alloy. Use one of th 
other treatments recommended f 
Mg-Mn alloys. 

(f) Improper rinsing may hay 
occurred after the hydrofluoric acid 
SIMPLICIT 4 dip. If the concentration of Hi 
in the sodium dichromate soluti 
with exceeds 0.3%, no coating will | 


formed and the bath must be dis. 
ECONOMY 


carded. Streaked coatings will be 
reached. 


observed before this point is 


No specially trained oper- 
ators are needed when you 


have — 


Sealed Chrome-Pickle 
Treatment 


(Dow No. 10; Specification 
AN-M-12, Type Il) 


A Sentry Model Y 


This treatment is most suitable 
for wrought alloys. If castings ar 


Furnace and Sentry 
Diamond Blocks to be treated, the parts must b 
given a preliminary treatment i 


* hydrofluoric acid as described 
under the dichromate treatment, : 
pickled in sulphuric or nitric-sul- 
phuric acid to remove 0.002 in. off 
the surface. 

The sealed chrome-pickle treat- 


ment consists essentially of tw 
foreknowledge that the steps applied as follows after 


tools will be—C LEAN— proper oil and grease removal: 
HARD—and FREE FROM Step 1. Chrome-pickle as pre 
DECARB. viously described. 
Step 2. Boil parts for 30 mis 
in a bath containing 10 to 15% of 
sodium dichromate to seal th 
chrome-pickle coating. 
ation is followed by a rinse in colé 
running water and then by a di 
in hot water to facilitate drying. 
CaF, or MgF, may be added t 
e the dichromate bath. A sligh! 
improvement in corrosion resis! 
Write for Bulletin 1024-1A ance will result, but the treatme®! 
time should not be shortened. 
Operational difficulties whic! 
might arise in the application © 
this treatment are described unde’ 
the chrome-pickle and dichromat 
treatments. 


—for your High Speed 
Steel Tools. Youcan Harden 
Any Alloy—Moly, Tung- 
sten, or Cobalt, with the 


Sentry Model Y 
High Speed Steel Hardening Furnace 


Sentry Model Y Furnaces are — 


Rapid Heating — Sturdy — Economical 
Readily adaptable to other Heat Treating Operations 
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HELP HIM GET THAT 
LONG DISTANCE CALL 


THROUGH TONIGHT 


You can do it by not using Long Distance between 7 and 10 P. M. 


Those are the night-time hours when many service men are oft 


duty and it’s their best chance to call the folks at home. 


BELL TELEPHONE SYSTEM 
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CONTROLS 


Smaller... lighter 


The greater activity of Chace Ther- 


mostatic Bimetals . . . types 6650 and 
6850, as compared with other bimetals, 
permits the designing of smaller and 
lighter weight temperature indicating, 
compensating and thermal controls 
when either is used as the responsive 


element. 


Chace makes 35 different types of ther- 
mostatic bimetal and each of them 
offers specific advantages in efficient 
building of thermal controls. Whether 
your controls function in war time 
machines or in peace time products, 
whether in aircraft or marine, in in- 
dustry or in the home, there is a type 
of Chace Thermostatic Bimetal exactly 


suited to your demands. 


Send us detailed information regarding 
your problem and get our recommen- 
dation for type of thermostatic bimetal 


best suited to your needs. 


Thermostatic Bimetels and Alloys 


1626 BEARD AVE + DETROIT 9, MICH. 


Significance of Tests 


CEco 
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(Cont. from p. 911) of samples to be taken and the 
sampling procedure are likely to be matters for 
debate. If a large number of samples must be 
tested, an appreciable fraction of each lot may be 
destroyed, and yet fail to show the extreme limits 
of variation of quality of the lot. Recent advances 
in the adolescent science of quality control are, 
however, doing much to put sampling on a more 
objective and certain basis, though much remains 
to be done. 

In the light of these discussions one would be 
justified in likening tests to a set of tools. They 
should never be taken for granted, but should be 
well cared for, sharpened occasionally and exam- 
ined periodically for the appearance of rust. More- 
over, it is desirable to stifle the collector’s instinet 
and be willing to discard an instrument which has 
outlived its usefulness, even though it still is 
shiny, and be cautious about adding a new one, 
no matter how bright or streamlined it may seem 
to be..... 

At a general session, Major Albert J. Stowe 
pleaded for more vigilance against careless talk 
—-whether by the public, Armed Forces or the 
Government. As an example of the speed with 
which information is transmitted, he cited a recent 
German broadcast in which it was stated, correctly 
as it turned out, that a sentry at a certain post 
was at that moment asleep. He had been observed, 
the news transmitted to Germany and there fitted 
into the broadcast, all within an hour or so. “We 
are the most talkative nation on the face of the 
earth——-a nation which values its free speech, a 
nation which never had to put a curb on its tongue, 
which has never had to suspect its neighbors or 
question its friends.” Yet much damage has 
already resulted, and the anxious days ahead are 
no time to relax vigilance. 6 
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More and more, it’s service that counts... 


wal mean good service! 


5(AYE 


| 
th allec in-by a large war plant, suggested 
SUGGESTION: For another “Example of Service,” write for | 
May, 1944; Page 929 


TO IMPROVE 
Go 
To add more facilities for fine preci- 


sion ground penetrameters and thick- 
ness blocks. 


OUR MOVE! 


OUR MOVE! To add more X-Ray equipment to 
handle your X-Ray Inspection Re- 
quirements. 

To add personnel for complete 
FOUNDRY CONTROL as a new 
service to you. 

To call us at Cadillac 8636 or write 
us at our new home. 


(2151 CONGRESS « DETROIT, MICH. 


OUR MOVE! 


YOUR MOVE! 


Metal Powders 


(Continued from page 887) increases with deere 
in a particle size, and this can be anticipated 
true for metal powders. Incombustible impuritj 
such as oxides, will reduce flammability, but sm 
proportions will probably have little effect. Th 
if the relative flammability of a powder is 654 
that is, 65% inert dust mixed with the powder 
order to prevent ignition— 10% incombusti 
impurities can do little toward preventing it. 

Pressure Generated — The table also gives qd 
on the pressures generated with controlled disp 
sions of powders. Maximum pressure and ma 
mum rate of pressure rise for a given powder ; 
to be expected at or close to the concentration t 
will consume all oxygen in the air. This staf 
ments assumes that the powder is uniformly d 
persed in air and is completely burned. Absol 
values of pressure will depend on the quantity 
heat liberated per unit volume, as the pressu 
from metal dust explosions is due almost entire 
to heating and resultant expansion of the ga 
rather than to the formation of gas. 

After an explosion in a tight container is co 
pleted and the residual gases are cooled, th 
will be a partial vacuum in the container. Th 
in any explosion of metal dust the surroundi 
walls will be subjected to bursting pressure fir 
and if they do not fail, a pressure tending to « 
lapse them will follow. If “pressure releases” : 
installed and function, they will tend to lower | 
bursting pressure. 

Some out-of-line results noted in the ta 
may be due to the formation of sub-oxides or « 
nitride —as many of the metals can. Of cou 
such reactions affect the anticipated generation 
heat. This may also explain the fact that « 
puted temperatures and pressures for metal- 
explosions are all above the results found in th 
experiments. In very large explosions such th 
retical maximum pressures can be exceeded by 
phenomenon known as “pressure piling’; | 
effect of this has been studied in gas explosi 
and there is no reason to doubt its probabilit) 
dust explosions when the volume and configu 
tion of the space are such as to induce it. 

Magnesium and its alloys have high fa 
mability, pressure and rates of pressure rise, ' 
their ignition temperatures are higher than !! 
of some other metals that may be considered 
hazardous. Stamped aluminum ranks a little 
magnesium, and atomized aluminum is defini 
below the stamped variety. Titanium ranks @ 
slightly below aluminum. 

(Continued on page 932) 
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—120° F. Industrial 
Chilling Machine 


heat removal. 


What Is the New Deepfreeze Refriger- 


ation Principle? 


100°; primary freezing surface is provided in the Deepfreeze 
machine, which has been designed with a double-wall chilling 
cylinder, through which a refrigerant circulates. It is possible 
to reach temperatures as low as — 120° F. with the Deepfreeze 
machine, which has the capacity to remove 1,000 B.T.U.'s per 
hour, at —120° F., when the work is immersed in a convec- 
tion fluid 


How Does the Deepfreeze Process 
Compare With the Dry Ice Method? 


Dry ice temperature of — 109° F. delivers a maximum chill of 
only —91° F. working efficiency, as compared with a constant 
24 hour temperature of —120° F. provided by Deepfreeze. 
The cost for removing 1,000 B.T.U.’s per hour for a 24-hour 
day, over the period of one year, with dry ice is approximately 
$3,000; the current consumption of the Deepfreeze machine 
over the same period of time costs $175. 


What Is the Cost of Deepfreeze? 


The initial cost of only $2,500 for the standard Cascade 

120° F. Industrial Chilling Machine is quickly recovered in 
reduced production costs. One manufacturer saved from $3,000 
to $4,000 per month in shrink-fit application. Gage manufac- 
turers save time and money by seasoning gages to prevent 
change in finished size. The increased tool life resulting from 
cold treating reduces down-time and lowers tool cost. 


ls the Deepfreeze Process Still in the 
Experimental Stage? 


No! Hundreds of Deepfreeze Industrial Chilling Machines are 
now being used in actual production. Deepfreeze equipment 
has been tested and proven highly valuable in such firms as 
The General Electric Company, Timken-Detroit Axle Com- 
pany, Dodge Motors, Pratt and Whitney Division, Monsanto 
Chemical Company, Greenfield Tap and Die Corporation. 


© MARK DEEPFREEZE REGISTERED UNITED STATES PATENT OFFICE 


2! Ch'ng Equipment for Shrinking, Testing, Hardening and Stabilizing Metals 


What Is the Deepfreeze Process? 


It is the application of Deepfreeze Industrial Chilling Machines for the hardening, season- 
ing, shrinking and testing of metals by freezing at temperatures down to —120° F. This 
process involves a new principle of refrigeration, which permits faster, more efficient 


How Are Deepfreeze Sub-Zero 
Temperatures Being Used? 


The possibilities for applying Deepfreeze Industrial Chilling 
Machines in your plant are practically unlimited. Here are 
but a few of the many applications finding widespread use in 
industry today. 


Testing of aircraft instruments 
and materials. 

Testing of lubricants, paints, 
plastics, chemicals, synthet- 
ic rubber and pharmaceut- 
icals. 


Treating of high speed steel 
cutting tools. 

Shrinking of metal. 

Shrink-fit assembly. 

Stabilization of gages. 

Hardening of precision ma- 
chine parts. 


How Can Sub-Zero Temperatures Be 
Adapted to My Work? 


If, after checking Deepfreeze uses listed above, you are not 
sure how sub-zero temperatures can be beneficially applied to 
your manufacturing, let Deepfreeze engineers work with you 
in finding the solution to your industrial metal chilling prob- 
lems. The Deepfreeze Industrial representative in your terri- 
tory will be glad to assist you in handling sample parts for a 
Deepfreeze test in the factory laboratory. There is no obli- 
gation. 


What About Delivery? 


If you can qualify, under government priority regulations, you 
can expect prompt delivery on Deepfreeze standard chilling 
machines. 


WHERE CAN | GET MORE INFORMATION? 


The complete and latest data on the use of sub- 
zero temperatures for industrial use can be found 
in the new Deepfreeze Metal Chilling Data Book. 
A Deepfreeze representative will be glad to answer 
other questions you may have and can furnish 
you with any further information. 


2325 DAVIS STREET 
NORTH CHICAGO, ILLINOIS 


Division of Motor Products Corporation, Detroit, Michigan 
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¢ Fewer Operations 


Mean Bigger Profits 


STEEL 


A LOW OPEN HEARTH 


These unusual parts were produced on a 6” Automatic 
with such a fine finish that customer was able to eliminate 
o subsequent grinding operation formerly necessary when 
he used SAE X1314. Also, there was no measurable “Run- 
Out" or Warpage, a condition formerly causing large re- 


jections. Estimated Savings per ton of Steel used, $69.43. 


Write for SPEED CASE CATALOG. Actual 
shop records showing savings of 20 to 65%. 


for Eastern Stotes 


THE FITZSIMONS COMPANY 


YOUNGSTOWN, OHIO 


licensor 


MONARCH STEEL COMPANY 


INDIANAPOLIS 
pecn Toronto, Canodion 


Metal Powders 


(Starts on page 886) 


Reduced and carbony] jp 
show quite high flammability , 
low ignition temperatures, byt { 
pressures and rates of pressurer 
are much below those of the m 
hazardous powders. Antim 
manganese, zinc, silicon and 
are in the range expected for ¢ 
dusts from high volatile to | 
volatile bituminous. Silicon p 
duced a high maximum presgy 
accompanied by low rates of p 
sure rise. This element has a} 
heat of combustion, but apparep 
has a low rate of reactivity tows 
oxygen in these tests. 

The five metals at the botto: 
the table on page 887 (lead, 
mium, copper, iron and chromi 
could not be ignited with the st 
ard spark, and required a st 
arc or a pellet of magnesium n 
with barium peroxide. Result 
figures for pressure are omit! 
for they are not comparable 


those for the other tests, but Cor 
dently these powders present F 
of ¥ 


hazard than those listed higher 
the table. The minimum ™ 


required for spark ignition of ¢ = 
persions of a number of powdery * 


so small as to be insignificant 


practice. If the ignition po» 
ture is reached there can ha recc 
fail to be. sufficient energy 
ignition. 

Figures for two organic dumm ase 
of known hazard are appended hea’ 
the main table. Their rates D 
pressure rise are considera Thi 
smaller than for the most haz bon 
ous metal powders, and there! ing 
venting can more effectively relit wan 
a pressure wave. The highest! 
sure in the metal tests was m thei 
ured during an exphomtan test con 
magnesium powder, 72 psi., oF Por 
5 tons per sq.ft. The maxi 


rate of pressure rise ia this ' 
was nearly 5000 psi. per sec. 

only 0.05 sec. elapsed betwee! 
ignition of the dust cloud and 
instant when the maximum | 
sure was reached. An explosi 

this intensity would result in | 
plete destruction of equipmen! 

plant structure, despite careful 
designed relief vents. 

Safety Codes — Produc tion § 
use of certain powders should ¢ 
ply with safety codes alft 
developed by the National Fire! 
tection Association. 


4 
i 
q e Mi 4 
Minimum Machine Run | 
. Chaar * MANUFACTURERS OF D FINISHED CARBON AND ALLOY STEEL BARS 
Metal Progress; Page 932 


ORDINARY 


Competent engineering does pay out! 

Proof of this, and also an example 
of what Despatch ‘‘know how” can do 
in solving a heat treating problem, is 
shown in the amazing performance of 
the furnace shown above. 


Operating automatically and requiring no 
human effort except for loading, this Despatch 
Robot furnace has chalked up a newsworthy 
record. It matches the production of four pre- 
viously purchased units . . . uses only a fraction 
as much space . . . more than meets govern- 
ment specifications for quality . . . and relieves 
a serious manpower problem in the company’s 
heat treating department. 


Despatch Tackles "Job Nobody Wants” 


This particular aircraft plant, famous for its 
bombers, had an admittedly tough heat treat- 
ing problem involving aircraft sheets. Nobody 
wanted to tackle it. 


But when Despatch was called on and the 
facts put on the table, their engineers scratched 
their heads, but agreed to do it: to design a 
completely automatic furnace for trans- 
porting, heat-treating and fast quenching 
aluminum sheets (from furnace to quench 
in seconds!). 


IT OUT-PRODUCES 4 


Despatch "Know How” Solves Tough 
Heat Treating Problem 


FURNACES! 


The resulting Despatch Robot furnace com- 
bines the most efficient forced convection heat- 
ing with electronically controlled operating 
mechanism. It is an intermittent conveyor 
furnace and quench in one unit, with conveyor, 
lift doors, quenching and zone-heated chamber 
all synchronized in operation and robot- 
controlled. 


How Despatch Engineers Can Help You 
Though spectacular, this installation is typical 
of Despatch's engineering service. After the 
war details of other jobs of a secret nature 
will be released. 

This same experience and “know how” is 
available now to help you obtain the best 
furnace (batch, pit or conveyor type) for any 
non-ferrous or ferrous heat treating purpose. 

Despatch engineers give you individualized 
engineering service with equipment sized for 
your job, save you initial expense and keep 
operating costs low . . . provide handling sys- 
tems to conform to your practices .. . and 
practical construction throughout. 

Your present needs, initial investment, oper- 
ating costs and conversion problems are all 
taken into consideration. 

Call a Despatch engineer today! Or 
write for more details about Despatch en- 
gineering service. 


RACK LOADED heot treat furnace 


PIT TYPE heot treot furnace. 


PLATFORM loaded Al. type furnoce 


BATCH TYPE heat treat furnace 
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Solutions 
O for Gas Analysis 


COSORBENT for 
determination of carbon monoxide 


Absorbs carbon monoxide cleanly to the 
last trace 

Forms a stable compound with carbon 
monoxide 

Has no vapor tension. —- Absorbs oxygen 
slowly 

Absorbs ethylene and acetylene and may be 
used for determining these gases 


Will not absorb hydrogen, nitrogen, or 
methane and other saturated hydrocarbons 


vu WN 


OXSORBENT for 

determination of oxygen 

1 Removes all oxygen in two passes 

2 Breaks sharply at the saturation point 

3 Forms a stable compound with oxygen 
4 Rises cleanly in the capillary 

5 Absorbs four times its volume of oxygen 


For more information on Burrell Gas Analysis 
Apparatus write for Bulletin 42-12. 


BURRELL 


TECHNICAL SUPPLY COMPANY 
1936-42 Fifth Avenue ° Pittsburgh 19, Pa. 
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Great Britain Reviews lis 
Metallurgical Edueation 


ingen CounciL of the Iren and Steel Institute, as , 
result of an inquiry from the British Goverp. 
ment’s Department of Scientific and Industria! 
Research, has given renewed attention to the 
“education which should be undertaken by thoy 
who wish to become metallurgists and to the traip. 
ing which is desirable for those who hope to gain 
their livelihood in the metallurgical industries 

The results of this survey are incorporated i 
a pamphlet “The Training of Metallurgists” pub. 
lished in February of this year. Copies can } 
secured from The Iron and Steel Institute, 4 Gros. 
venor Gardens, London, S.W. 1, England, and 
could be read with advantage by all in this countr 
who are interested in metallurgical education.* 

The report stresses the national importane 
of the subject. It states that the prosperity 
Britain after the war will depend more than ev 
upon the efficiency and progressiveness of its 
industries. The supply, education and training 
a sufficient number of metallurgists are among th 
most important steps which will make this possibl 

Supply of Metallurgists —- British industry wi 
be faced, after the war, with a severe shortage 
properly qualified metallurgists due partly to th 
comparatively small number of students who hav 
taken courses in this specialized branch of th 
applied sciences, and partly to the greater propor- 
tion of trained men who will be needed. Befor 
the war there were only 40 advanced, full-tin 
students of metallurgy in universities or colleg: 
in the United Kingdom. This number was but 4 
of those studying chemistry. 

Increased numbers will be required in th 
metallurgicai industries for filling managerial pos 
tions and for research and development. This wi 
be the inevitable result of the increased capaci! 
in the industry and the increased need for contr 
in all metallurgical operations. 

Recruitment for Industry — Various means ®! 
suggested for attracting boys and young men | 
the metallurgical industries, including lectures ! 
boys, and the preparation of attractive popu! 
boys’ books. More important is the maintenam 
of closer contacts with schools and the emphas! 
that should, in general education, be placed | 
the part the metallurgical industry plays in co! 
tributing to the prosperity (Cont. on page 9# 
*This review was prepared by M. A. Hunter, hea 


of the Department of Metallurgical Engineering ' 
Rensselaer Polytechnic Institute, Troy, N. Y. 
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FLAME-HARDENING 


What it is... What it does...and Why it pays to use it 


Oxy-acetylene flame-hardening is one of the 
newer and most effective methods used to impart 
a hard, wear-resistant case to many types of steel 
and cast iron parts to make them last longer. This 
process is steadily growing in importance as a 
practical way of improving industrial parts and 
materials. In addition to the hardening of single 


How It Is Done 


or job-lot parts, flame-hardening is being used to 
advantage in many plants as a regular production 
routine. Some of the parts being flame-hardened 
today are: sprockets, gears, sheaves, tractor 
treads, oil-well tool joints, dies, shear blades, 
bearing raceways, cams, crane wheels, piston rods, 
crossheads, and saw blades, 


Flame-hardening is done by first heating the area to be hardened by means of oxy-acetylene 
flames, and then applying an oil or water quench. Small areas can be flame-hardened by using a 
standard welding blowpipe to apply the heat to the spot to be hardened, and then quenching this spot 
with oil or water. This type of work can be done either with hand-operated equipment, or by means 
of mechanized equipment. In addition to “spot hardening,” there are three types of application that 
are practically always performed by means of mechanized equipment. Each method has certain advan- 


tages for different sizes and shapes of parts. 


<— 


1. Progressive — In this method, which usually is used on flat surfaces, the 
flames are moved across the area to be hardened, with the quenching medium fol- 
lowing immediately behind. Usually the orifices through which the quenching 
medium is applied are built into the heating head. 


ya S pinning — Round articles, such as precision gears, are usually hardened by 
the spinning method. The part to be hardened is rotated while the flames impinge 
upon it. The entire heated surface is then quenched by sprays or by immersion of 
the part in water or oil after the flames are extinguished or withdrawn. 


3. Combination —in this application, which is used on such parts as the shaft 
illustrated on the opposite page, the spinning method is used to apply the heat. 
At the same time the flames traverse the area to be hardened, with the quench 


following and being applied continuously, as in the progressive method. 


How You Can Have This Work Done 


Many Linde customers now have oxy-acetylene 
equipment that can be adapted to flame-hardening. 
To those who may not be so equipped — or who may 
not have sufficient volume of work to justify a flame- 
hardening setup of their own — it is suggested that 
the facilities of the many competent custom flame- 
hardening shops — located in or near most industrial 


centers — be utilized. If you would like to know the 
name of a shop that is qualified to serve you — or if 
you would like to have a copy of the informative new 
booklet, “Flame-Hardening, The Flexible and Efficient 
Oxy-Acetylene Method for Surface Hardening” — 
write any Linde office. A copy will be sent to you 
without charge. 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 
30 E. 42nd St., New York 17, N.Y. Og Offices in Other Principal Cities 
In Canada: Dominion Oxygen Company, Limited, Toronto 
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- OXWELD, PUROX, PREST-O-WELD APPARATUS ... OXWELD SUPPLIES 
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Columbia Generators embody every feature essential 
for dependable, 24-hour operation. They are built 
for electroplating service in sixes of 6 to 20 volts, 
500 to 20,000 amperes, for anodic treatment of 
aluminum in sizes of 40, 50, and 60 volts, 500 to 
3,000 amperes. Columbi> Ssnerators for other 
electrolytic processes rarge from 2 to 250 KW, 
100 to 40,000 ampzres, 6 to 60) volts. 

Prompt shipment «an be made on any type and 
size. Write for full information. 


COLUMBIA ELECTRIC MFG. CO. 
4519 Hamilton Ave., N.E. = Cleveland 14, Ohio 


LOW DUSTING LOSS 
LOW SHRINKAGE 


BURNING 
| 
CARBURIZERS 
| ANAPOLIS 
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Metallurgical Education 


(Continued from page 938) and well-being of | 
country. The report shows psychological wisdo 
when it states that the most effective means | 
recruitment lies in the education of the parent 

The present conditions of employment shou] 
also be scrutinized. Initial salaries should } 
adequate for the respective grades from whie 
recruitment takes place, and prospects for prom 
tion should be good for those with necessar 
qualifications. 

Educational Policies — It has been announee 
that it is the British Government’s policy to rais 
the minimum age for leaving school to 16 year 
and that part-time education in “Young People 
Colleges” or similar institutions will be comput 
sory for all, up to the age of 18. One year of mil 
tary service will perhaps be compulsory betwee 
the ages of 18 and 19. Provision must therefor 
be made for an increased supply of teachers will 
revision of salary scales in all grades to attrae 
teachers ef ability. 

It is recognized that vocational training fo 
those who leave school at the earliest permissibl 
age is undesirable. All recruits to industry at an 
educational level should have a proper knowledg 
of the English language and “a clear understand 
ing of the essential character and institutions ( 
the society in which the students will be called t 
play their part”. 

Closer contacts should be maintained betwee 
industry and educational establishments. — Indus 
try will secure lasting advantage by assisting | 
increasing to the highest level the qualifications | 
those in the teaching profession, and in providin 
technical equipment for the laboratories. 

The Universities — ‘The object of a univers! 
education must be to provide a wide knowledge 
the basic sciences rather than to turn out specia 
ists who can, on entering industry, fill responsibl 
positions and earn large salaries. The presen 
tendency towards specialization should be checked 
But students at universities should spene part | 
their long vacations in works or suitable labora 
tories. 

The first period of the student’s educati 


should be in basic scientific subjects, including 


mathematics and the principles of engineerin 
with special emphasis on chemistry and physics 
The second period should be devoted to a continua 


tion of scientific studies and particular study 4 


process and physical metallurgy. In the case ° 
selected men, graduation in physics or chemist 
may be suitably followed by two years post-grad 
uate study in metallurgy. (Continued on p. 9! 
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INUTE SULFUR DETERMINATOR 2-MINUTE CARBON DETERMINATOR 


improved Sulfur Determinator provides rapid and accu- The improved 2-minute Carbon Determinator enables oper- 


J sulfur determination of coal, coke, irons, alloy steels, and ators to determine carbon content of all metals with speed 
'S Oi ferrous or non-ferrous materials. The time required for and accuracy. It incorporates new features which eliminate 
ding@Mimplete analysis, exclusive of weighing sample, is 3 minutes. much of the human equation and simplifies procedure. A 
¢ determinator has a substantial base and supporting § complete determination can be made within 2 minutes after 
rsitfg@=n for holding glassware. Three 2-liter solution the sample is weighed. 
‘e ge’: insure ample supply of chemicals for the two A mechanical elevator raises and lowers the 
“ natic pipettes and burette. aspirator bottle and reduces fatigue of the oper- 
©" simplified titration vessel facilitates cleaning, ator and improves accuracy. 
ibl@@Bnates breakage of expensive glassware, and The absorption vessel is of a “U” tube design 
senf™pies the operator to leave a sample burning and provides a positive means of having the gas 
kedimme the other is being titrated. The bubbler is also pressure in the Determinator at atmospheric 
+ wable so that it may also be easily cleaned. pressure at the end of the combustion period and 


at the time the reading is taken. At the atmospheric 
liquid level is located a capillary tube with a line 
marker. This eliminates the doubtful eye leveling 
procedure and inaccuracies due to difference in 
pressure at the start and finish of test. 


¢ Varitemp Furnace, illustrated at right, has a 
erature range up to 2750° Fahr. and is fur- 
d complete with transformer, pyrometer, volt- 
tiomeontrol, and power switch. This unit may be 
lin with either the Carbon or Sulfur Determinator. 


% REASONABLE DELIVERIES. Write for complete detailed information. * 


9330 ROSELAWN 
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ANALYSIS OF ALL METALS 
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Now Measured 
Rapidly and Non-destructively 


AMINCO-BRENNER 


MAGNE - GAGE 


cAGL 


Measures Thickness of: 


Magnetic Coatings on Non-Magnetic Base Metals 
Non-Magnetic Coatings on Magnetic Base Metals 
Nickel Coatings on Iron or Steel 
UNIVERSAL .. . applicable 
to plane, convex or con- 
cave surfaces. 


COMPACT...PORTABLE 
. « . weighs only 71% Ibs. 


Ideal for Works Control 
or Acceptance Testing 


* 


How You Can Profit 


by Using the Magne-Gage 


RAPID . . . permits testing 
of a large number of 
specimens at low cost 
with little experience. 


NON-DESTRUCTIVE. .. will 
not injure the coating or 
the base metal, thus ef- 
fecting great savings. 


The Magne-Gage soon pays for itself (ofttimes in a 
few weeks), depending on the number of measure- 
ments made), and will continue to be a profitable 
investment long after its initial cost will have been 
absorbed, because: 


% Measurements are made in a fraction of the time required 
by conventional methods. The time it saves gives your staff 
the chance for activity on other jobs. 

Every piece tested is unharmed and ready for use or ship- 
ment. 

It eliminates costly rejections, since it readily reveals whether 
or not the thickness of plating conforms to specifications. 

It eliminates time-wasting, tedious, test procedure. 

It eliminates the involved in discarding 
specimens spoiled by destructive test methods. 

No upkeep expense is involved in its use, and no auxiliary 
equipment or materials such as batteries, acids, tools, etc. 
Its use readily suggests whether or not a re-design or re- 
arrangement of plant equipment is necessary to produce a 
more nearly uniform distribution of coating. It lends itself, 
therefore, to increasing production and a better product. 


+ + +e + 


For works control or acceptance testing, you can 
apply the Magne-Gage method with profitable results 
. it will pay you to investigate. 


Write for Bulletin MEP-2125 


AMERICAN INSTRUMENT CO. 


8010 GEORGIA AVENUE - SILVER SPRING, MARYLAND 


Thickness of Coatings on Metals 


Metallurgical Education 


(Continued from page 946) 

Education Below University Standard 
of the recruits to industry will continue to ¢ 
direct from secondary schools. From this cate 
a large proportion of the managers in metallurg 
industries is now drawn. The technical and g 
tific education of these lads must be underts 
after they have entered industry. 

It is therefore proposed that compals 
attendance at Young People’s Colleges or equj 
lent institutions shall begin with one day ay 
to be later extenced to half the normal y 
This is expected to supplement (and later sy 
sede) the present voluntary attendance at even 
classes. Many of the technical colleges nowy 
vide evening class facilities of university stg 
ards, for the study of metallurgy. 

The part which industry must play in ene 
aging part-time education is of paramount ing 
tance. Here Works Schools and apprent 
training now play a large part, but central t 
nical colleges can provide training in enginee 
and the sciences on a wider basis. 

Suggestions are given in the report for a 
education for managers and other staff offi 
and for foremen and workmen. While sucht 
have exceptional knowledge of processes and mi 
rials and fine manipulative skill, they can pr 
by acquiring knowledge of the principles of sei 
and engineering and the theory behind the pt 
esses which they now employ. 

The improved facilities for education and 
greater encouragement to enter the metallurg 
industries which have been suggested should re 
in more boys and men of first class ability st 
ing metallurgy. However, preference will cont@ 
to be given by students, parents and teacher 
chemistry and the various branches of engineer 
as long as those who reach a given standard 
these subjects are able to obtain nationally re 
nized qualifications, such as membership i 
Royal Institute of Chemistry and in the Inst 
tions of Civil and Mechanical Engineers. Bri 
metallurgists, to their disadvantage, have no® 
lar prosvects of national recognition. 

This report, even though it applies prima 
to conditions in England, should be of interes 
many Americans, both educators in the fielé 
metallurgy or of metallurgical engineering, 4 
industrialists who are to use the products of! 
education. If the suggestions made are diliget 
followed up, British metallurgy will be in a bet 
position to meet the competition in science am 
industry which all of us foresee. 


Metal Progress; Page 950 


Re: 

= 

ty | 

A 

a 

Fite 

®. 

= 

: 


d 
to ¢ 
Cate 

allurg 
nd 

derta 


y sta 


t imy 
rent 
ral t 
inee 


Th utmost in ‘engineering, 


am required to ‘get maximum service 


| 


“from analysis alloys ma under W WwW. P. B. 


Scie 


and order, necessitated to” conserve ur national nickel 4 
lurg 


d re 
ont 


her 


COMPAN 
BOSTON, MASS. 


mw IS NO suostitute for ex- 
5erience, and in the fie Oo 
* 
Th netallurgy and foundry 
metallurgy and foundry 
| 
GENERAL ALLOYS) 
May, 1944; Page 967 | 


WHAT'S NEW 


IN MANUFACTURERS’ LITERATURE 


METAL WORKING e FABRI- 
CATION 


Marvel metal cutting saws. Arm- 
strong-Blum Mfg. Co. Bulletin 395. 


Powdered metal presses. Kux Ma- 
chine Co. Bulletin 1. 

Forging presses. Ajax Mfg. Co. 
Bulletin 2. 

Horizontal extrusion presses. 


Bulletin 3. 


36-page pictorial story of the Ceco- 
stamp. Chambersburg Engineering 
Co. Bulletin 4, 


Cutting Oils. Cities Service Oil Co. 
Bulletin 5. 


Hydropress, Inc. 


Presses for Powder 
F. J. Stokes Machine Co. 


Metallurgy. 
Bulletin 7. 


Information and data on straight- 
ening press. Anderson Bros. Mfg. Co. 
Bulletin 10. 


Properties and uses of cutting oils. 
Gulf Oil Corp. Bulletin 8. 


Surface coated abrasive belts. Min- 
nesota Mining & Mfg. Co. Bulletin 12. 


Presses for the metal working and 
process industries. Hydraulic Press 
Mfg. Co. Bulletin 20. 


Savings in oils, tool bits, grinding 
wheels. Sparkler Mfg. Co. Bulletin 15. 


New catalog illustrates standard, 
non-standard, and special tools. Ken- 
nametal, Ine. Bulletin 250. 


Mounted wheels, Handee and Hi- 
Power tools. Chicago Wheel & Mfg. 
Co. Bulletin 21. 


20-page booklet on cutting fluids. 
Tide Water Associated Oil Co. Bul- 
letin 252. 


Air tools in steel mills and found- 
ries are pictured in new booklet by 
Ingersoll-Rand. Bulletin 255. 


Big, comprehensive catalog illus- 
trates line of power presses offered 
by Minster Machine Co. Bulletin 320. 


Complete and valuable study of 
“Machining of Metals”, including 
chip formation, is offered by Na- 
tional Refining Co. Bulletin 335. 


Safe-T tongs and their use in ma- 
terials handling are described in 
new booklet by Heppenstall Co. 
Bulletin 434. 


63-page pocket booklet shows use- 
ful tables of weights and measures 
used in the metal industry. Mesta 
Machine Co. Bulletin 441. 


Practical data sheet describes cvt- 
ting and grinding compound. Di- 
versey Corp. Bulletin 447. 


8-page general catalog outlines th 
hard facing alloys and overlay me 
als of this company, with ma 
illustrations and typical applicatio; 
Wail-Colmonoy Corp. Bulletin 4% 


This company has issued two je 
booklets showing new price lists { 
sintered carbides. Firth-Sterlip 
Steel Co. Bulletin 486. 


“Quality Control” is the title 
this new 64-page pocket size han¢ 
book on scientific inspection. Co, 
tinental Machines, Inc. Bulletin 479 


20-page booklet discusses typica 
problems involved in the selecti 
and application of water-mix oils, | 
A. Stuart Oil Co., Ltd. Bulletin 489 


FERROUS METALS 


Republic Steel Corp.'s second edi 
tion of National Emergency Stee 
tells you all about these new steels 
Bulletin 345. 


Aircraft steels, bearing steels. Ro 
tary Electric Steel Co. Bulletin ¥ 


Page after page of useful technica 
data and reference tables on to 
steels. Latrobe Electric Steel 
Bulletin 367. 


Steel Data Sheets. Wheelock, Love 
joy & Co. Bulletin 25. 


Use Handy Coupon Below 
for Ordering Helpful Literature. 
Other Manufacturers’ Literature 
Listed on Pages 970, 972, 974, 975, 97% 
980, 984, 986, 988, 992, 994, 996 and 998 


Metal Progress 7301 Euclid Ave., Cleveland 3, Ohio May, 1% 
Send me the Literature I have indicated below. 
(Students—please write direct to manufacturers). 
Check or circle the numbers referring to literature described on these 14 pages. = 
1 41 79 | 107 146 174 202 271 323 357 385 433 457 | = 
2 42 82 109 147 175 203 281 324 359 388 434 458 =| 47 
3 43 83 114 148 176 204 284 325 360 390 435 459 | 430 
4 45 84 11S 149 177 206 288 327 361 395 436 461 481 
5 48 85 116 150 179 207 291 328 362 397 437 462 | 482 
7 51 86 117 152 180 208 292 329 363 398 438 463 | 483 
8 56 89 118 154 182 210 296 330 364 399 439 464 | 484 
10 57 91 119 155 183 212 207 331 365 404 440 465 | 485 
366 466 | 
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FOR CONTROLLED-ATMOSPHERE 
HEAT-TREATI 


These Stabilog Potentiometer 
Controllers (lower bank) and 
Potentiometer Recorders by 
Foxboro importantly assist 
operation of surface combus- 
tion furnaces in large auto- 
194 motive parts plant. 


Stabilog* Potentiometer Controllers keep furnace | or 
temperatures on the button with continuous firing Q 


Where heat-treating demands a constant, non-ox- bilog Potentiometer Controllers provide continuous au- 
lizing atmosphere, at least half the battle is won if tomatic control action that’s proportional to slightest 
; jgemaces can be successfully operated under continu- temperature variations. Every load change, every 


ince firing. And that takes temperature control of the fluctuation in fuel supply, is instantly balanced by their 
ost exacting type ... throttling control with unfailing close corrective action. No other controller can match 
fulomatic reset. their sensitivity! 

Foxboro’s Stabilog type of controller was the first Write for detailed Bulletin 194-1 on this better control 
ontroller ever developed to give this superfine control. for your heat-treating furnaces. The Foxboro Company, 
froughout its many years of widespread use, its per- 52 Neponset Avenue, Foxboro, Massa- 
~ #Prmance has never been surpassed! chusetts, U. S. A. Also Montreal, Can- 

Today, in controlled-atmosphere heat-treating, Sta- ada. Branches in principal cities. “Reg. U.S. Pat. Ott. 


Potentiometer Instruments by FOX. BORO 


Reg. U. S. Pat. Off. 
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WHAT'S NEW 


IN MANUFACTURERS’ LITERATURE 


Molybdenum wrought steels. 
Molybdenum Corp. of America. Bul- 
letin 26, 

Free Machining Steels. Monarch 
Steel Co. Bulletin 30. 


Chemical analyses, shapes and 
sizes of Joslyn stainless steel prod- 
ucts. Joslyn Mfg. and Supply Co. 
Bulletin 297. 


Tool Steels. 
Bulletin 31. 


Enameling iron sheets. 
Steel Co. Bulletin 33. 


Loose-leaf reference book on mo- 
lybdenum steels. Climax Molybde- 
num Co. Bulletin 35. 


Aircraft Alloy Steels. Joseph T. 
Ryerson & Son, Inc. Bulletin 40. 


Kinite alloy tool steel bar stock. H. 
Boker & Co., Inc. Bulletin 258. 


New Catalog C makes it easy to get 
International Nickel Co. literature, as 
it presents brief description and in- 
dex to a wide variety of booklets. 
Bulletin 305. 


“Graphitic Booklet” gives complete 
information on new, free-machining, 
long-wearing steel. Steel & Tube 
Div., Timken Roller Bearing Co. 
Bulletin 307. 


Testing Guide-—a 21” x 30” 

hari—is useful in segregating 
tool stesi scram, unscrambling mixed 
stocks and checking identity of tool 
steel before heat treatment. Carpen- 
ter Steel Co. Bulletin 312. 


HWD hot work die steel and Ster- 
ling stainless steels are described in 
four new leaflets by Firth-Sterling 
Steel Co. Bulletin 323. 


Engineering and comparative in- 
formation on porcelain enameled 
iron is presented in new illustrated 
booklet by American Rolling Mill Co. 
Bulletin 376. 


Bethlehem Steel Co. 


Inland 


New booklet gives full information 
on N-A-X high tensile and N-A-X 
9100 Series of alloy steels. Great 
Lakes Steel Corp. Bulletin 328. 


Attractive new catalog describes 
the line of steel offered by Penin- 
sular Steel Co. Bulletin 337. 


Technical data booklet on Mo-Max 
steels is offered by Cleveland Twist 
Drill Co. Bulletin 435. 


Spindle speed calculator is handy 
chart to figure machining rates on 
bar steels. Bliss & Laughlin, Inc. 
Bulletin 333. 


64-page booklet describes the 
welding of stainless steels. Alle- 
gheny Ludlum Steel Corp. Bulletin 
384. 


84-page tool and die steel handbook 
just issued by Ziv Steel & Wire Co. 
is a helpful guide to selection, treat- 
ment and use of these important 
steels. Bulletin 440. 


32-page booklet which pictorially 
and textually amounts to a scientific 
treatise on two carbon steels—Speed 
Case and Speed Treat—has been is- 
sued by W. J. Holliday & Co. Bulle- 
tin 450. 


Fitzsimons Co. issues interesting 
leaflet on speed case and speed treat 
steels. Bulletin 452. 


NON-FERROUS METALS 


This “Aluminum Imagineering 
Notebook” presents 12 important 
economic advantages of aluminum 
and illustrates numerous examples 
of things which have been imagi- 
neered into aluminum actualities. 
Aluminum Co. of America. Bulletin 
472. 


80-page pipe and tube 
handbook has been issued /Pper 
& Brass Research Assn. Bulletin 3% 


Platinum Metal Catalysts. Baker 


o., Inc. Bulletin 41. 


Die casting equipment. Lester. 


Phoenix, Inc. Bulletin 42. 


Copper Alloys. American Brass (», 


Bulletin 45. 


Handy & Harman has issued a ye. 
vised edition of their general catalog 


on Sil-Fos and Easy-Flo _brazi; 
alloys. Bulletin 43. 


Brass and bronze castings. Ha 
mond Brass Works. Bulletin 48. 


6th edition of Revere Weights and 
Data Handbook. Revere Copper an¢ 
Brass, Inc. Bulletin 296. 


Rare metals, alloys and ores. Foote 
Mineral Co. Bulletin 56. 


Westinghouse 
Bulletin 57. 


Dow Cheni- 


Brazing Booklet. 
Elec. & Mfg. Co. 


Dowmetal data book. 
cal Co. Bulletin 51. 


Two new Ampco Metal data sheets 
discuss forging Ampco to impr 
physical characteristics and use 
Ampco for non-scratching feed fi- 
gers. Bulletin 314. 


20-page book shows each step is 
production of brass and aluminu 
castings by Manufacturers Brass 
Foundry Co. Bulletin 414. 


“Designing with Magnesium” is ti 
tle of new book offered by Americar 
Magnesium Corp. Bulletin 433. 


40-page catalog reviews the prog 
ress and many applieations of lov 
temperature welding. Eutectic Weld 
ing Alloys Co. Bulletin 471. 


Use Handy Coupon on Page 968 

for Ordering Helpful Literature. 

Other Manufacturers’ Literature 
Listed on Pages 968, 972, 974, 975, 97 
980, 984, 986, 988, 992, 994, 996 and 998 


PROVEN 


PROPER 
CUTTING FLUIDS APPLICATION 


Chicago, U.S. A. 
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Cutting Fluid Problems 
A. STUART OIL CO. 


For All 


Est. 1865 
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METALLURGICAL 


Columbia 


a ENGINEER | 
ate Positions available for outstanding metallurgical 
engineers. Work involves research and development ; 
5 ( on materials of equipment construction for chemi- 
cal manufacturing plants. 
at Ex perience — General materials engineering deal- 
tal ing a physical properties, — 
analysis, corrosion, etc., in alloys, 
ceramics, rubber and plastics. MANPOWER — 
Teaching or research experience 
Ha helpful. 
8. You can conserve man- 
(ge — 26 to 35. 
an power by using tool steel 
an Education— B.5., M.S., or Ph. D. in engineering 
from. a school of recognized stand- 
ing. Training or experience in phys- that gives trouble-free, 
“oote ical metallurgy desirable. Must be 


technically proficient. 


(pplication must be complete, including age, 
college, year graduated, degree, present employer, 


long run and high speed 


production. 


salary and salary expected; also inexpensive photo- 
graph. 


If employed in essential activity, it will be necessary 


heets to observe the rules and regulations of the War 
rove Manpower Commission regarding a Statement of 
Availability. 

7 eee 
i E. |. DUPONT DE NEMOURS & CO. 

u 

Personnel Division 
-— Wilmi COLUMBIA TOOL STEEL COMPANY 

ilmington, Delaware MAIN OFFICE ANDO WORKS 

s ti 14TH STREET. CHICAGO 


More Production in Less Time with 


CARL MAYER 
FURNACES and OVENS 


| ® Carl-Mayer equipment is not only 
¥* built for super-speed and fuel econ- 
omy but has the stamina to take 
the severe punishment of cortinuous 


| 
production. 


DILLON DYNAMOMETER 


| COMPACT—ACCURATE—LIGHT WEIGHT 


4... reliable tensiometer widely used by 
STRESS RELIEVING AND BATCH TYPE FURNACES, | ors 0°500 tes. 
capac 
} HI-SPEED ROD BAKERS, WELDING ROD OVENS. | 0-15,000~Ibs. Fits into \ any 
setup. On 8%" x 6%" x 3” — 
| weighs 8 Ibs. 4 oz. 
load limit, tensile ote. An 


| WRITE DEPT. DG FOR LITERATURE 
} 


Write for Bulletin $241 


THE. CARL MAYER CORPORATION 


3030 EUCLID AVE. - CLEVELAND, OHIO 
W.C. DILLON & CO..1yc, 


CHICAGO. ILLINOIS 


nding | 
per 
| 
TEEL 
‘eld | 2 
| — 
. 
4 
| 
| 
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MORRISON 


“a conscientious application of 
sound heat-engineering principles” 


The entire Morrison organization is constantly alive 
to the needs of industry—designing and building 
furnaces, ovens and other heating equipment to meet 
specific needs economically and satisfactorily from the 
standpoint of production. Let us work on your next 
heating problem, large or small units, and for any fuel. 


Above —Large Continuous 
Radiant Tube Annealing Fur- 
nace. Three zones give high 
speed operation and wide 
range of temperature control. 
Adjustment provided for 


variable speed. 


Left—Small Continuous Gas- 
fired Silver Soldering Furnace 
designed to permit loading 
and unloading by a single 
operator. 


Below—Small Batch-type Con- 
vection Heat-treating Furnace. 
This type of construction avail- 
able in a wide range of sizes. 


Inquiries given prompt attention 


MORRISON ENGINEERING CORPORATION | 


$005 EUCLID AVENUE 


Companies: MORRISON ENGINEERING OF CANADA. LTD. 
TORONT ONTARIO 


CLEVELAND, OHIO 
CARRIER ENGINEERING CO.. LTD. 


LONDON. ENGLAND 
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WHATS NEW 


IN MANUFACTURERS’ LITERATUR 


16-page booklet outlines the ma 
advantages of the P. & H. control sys 
tem for production welding. Ha, 
nischfeger Corp. Bultetin 474, 


Welding Stainless. Page Steel 4 
Wire Div., American Chain & Cable 
Co., Inc. Bulletin 59. 


Oxy-acetylene welding and cutting 
Linde Air Products Co. Bulletin @ 


Chart explains how to select proper 
flux for every welding, brazing and 
soldering job. Krembs & Co. Buy 
letin 60. 


Welding and brazing of aluminuy 
a new data book issued by Alumni 
num Co. of America. Bulletin 66, 


Data book facts on spot, seam and 
flash welding ferrous and non-fer 
rous metals and alloys. P. R. Ma 
lory & Co., Inc. Bulletin 65. 


McKay C€ 


Shield Arc electrodes. 
Bulletin 67. 


New 42-page booklet tells how | 
fabricate fittings for welded piping 
by means of flame-cutting and wel 
ing. Air Reduction Co. Bulletin 234 


Atomic-hydrogen arc welding, its 
application and use, is described ! 
General Electric Co. in new Bulleti 


New 500 lb. capacity welding p 
sitioner for light welding jobs is d 
scribed by Ransome Machinery C 
Bulletin 313. 


Nu-Braze No. 4, an improved silver 
brazing alloy. Sherman & Co. Bulle 
tin 288. 


Two new hard-facing alloys fur- 
nished as welding rods for applice 
tion by Oxy-Acetylene process ar 
described by the Stoody Co. in Bul 
letin 325. 


New line of welding positioners 
with dual capacity are described it 
new booklet by Harnischfeger Corp 
Bulletin 350. 


Vest pocket quide to correct welt- 
ing practices is offered by Hobart 
Brothers Co. Bulletin 351. 


Comparable arc welding electrodes 
for stainless are shown in_ chatl 
issued by Alloy Rods Co. Bulletin 353 


Helpful electrode color chart & 
offered by the Arcos Corp. Bulletia 
374. 


Arc welding inspection chart, d 
signed so that operators can tell 
a glance whether welds are Deis 
properly made, has been issued by 
the Lincoln Electric Co. Bulletin 4! 


Use Handy Coupon on Page %68 
for Ordering Helpful Literature. 

Other Manufacturers’ Literature : 
Listed on Pages 968, 970, 974, 975, 9” 
980, 984, 986, 988, 992, 994, 996 and 99% 
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LIKE trying to 
handle small parts 
in a basket with 
openings that are too 
large. 

Let Stanwood en- 
gineers help you de- 
sign or select a 
basket, rack, tray 
or container ide- 
ally suited to your 
needs. They are 


Linun 


Alumi 

66. our specialty. 
Material and de- 

hm signs for every 

heat-treating, 

Ma 
quenching, pick- 
ling, degreasing 

iy and washing re- 
quirement.Prompt 

yw t delivery. Send for 

i pir Bulletin 14. 

ping 

wel 
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Bul BUTT WELDED MECHANICAL TUBING 
: Hot Rolled and Cold Drawn to 


Standard Tubing Tolerances 


Range of Sizes 
Cold Drawn %&” O. D. to 2%” O. D. 
Hot Rolled .670” O. D. to 4” O. D. 


Ordnance and Industrial Applications 


U.S. A. Specifications 57-180 
Type IV W. D. 1010-1015 


PITTSBURGH TUBE COMPANY 


323 Fourth Ave., Pittsburgh, Pa. 
Representatives 
de- Service Stee! Co., 1435 Franklin St. Detroit, mich. 
i at Service Steel Co., 765 Hertel St, Buffalo, N.Y. 
eing Service Stee! Co., 1248 W. Fulton St, Chicago, 
by Service Stee! Co, 2442 Hunter St, Los Angeles, Cal 
Service Stee! Co., 


HYDRAULIC 


IPRESS 


The Press 
reduces costs to a min- 

imum on checking 

and straightening op- 

erations. Necessity of 

moving shafts from an- 

vils to centers for 

checking has been eliminated as checking and bending is done 

in the same position. 


Attachments for Press include checking rolls for checking mo 
bars or parts that have same diameter on ends, and centers for 
checking stepped or odd shaped parts with centers. Checking 
rolls and centers are spring mounted so that when pressure is 
applied to part to be straightened the rolls are depressed allow- 
ing part to rest on anvils. When pressure is released, spring 
tension of rolls or centers brings shaft clear of anvils and free to 
rotate. Rolls and centers easily adjusted for different lengths 
of work and may be removed Ro: oe if necessary. 


Another attachment is an indicator gauge calibrated in thou- 
sandths for locating high and low spots on work, and it also 
shows how much shaft is bent when pressure is applied. 


A pressure gauge calibrated in pounds of ram is stand- 
ard equipment. Pressure required to straighten a part can 
quickly be determined by operator. 


For a production job with pony Season several indicator 
brackets can be mounted in the front of press and multiple di- 
ameters checked at the same time. 


AWDERSON BROS. 


Write for 
Sulletin 58 


ROCKFORD. WA. 
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CHECK 
BLOWERS 

AND EXHAUST 
SYSTEMS 


Instantly 
with the Alnor Velometer 


This instantaneous direct reading air velocity 
meter measures air speed in feet per minute. 
There are no calculations, no timing, no con- 
version tables; its use is so simple that anyone 
can take accurate measurements with the 
Velometer. Extension jets permit correct vead- 
ings in many locations that would be difficult 
or impossible to reach with other means of 
measurement. 

Keep exhaust equipment working efficiently 
by regular checks for draft, leaks, blower oper- 
ations, etc., with the Alnor Velometer. You can 
get accurate information on performance with 
a few minutes’ inspection at regular intervals. 

The Velometer is made in several standard 
ranges from 20 fpm to 6000 fpm and up to 3 
Velometer used for positive imches static or total pressure. 


static pressure readings Special ranges available as 


low as 10 fpm and up to 25000 
fpm velocity and 20 inches 
pressure. Write for Velometer 


bulletins. 


ILLINOIS TESTING LABORATORIES, INC. 


420 North La Salle Street 
Chicago 10, Illinois 
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WHAT'S NEW 


IN MANUFACTURERS’ LITERATUR; 


Indi 


New Phos-Copper booklet explai m. 
ways to braze, design and appli rp. 
tions. Westinghouse. Bulletin 45; 


(rg 


rs. | 


16-page booklet describes th 
welding and cutting equipmen 
Victory Equipment Co. Bulletin sg 20" 


TESTING & INSPECTION Unit 


pica 


Latest technical literature on x-r 


and radium protection, together wit Hill 
lead products catalog, has been — 
sued by Bar-Ray Products, Inc. By Neti 
letin 463. 
Opti 
Magnetic analysis equipment { 
inspecting steel bars and steel tubes 
is described in this booklet by Mac Cole 


Bulletin 464 


netic Analysis Corp. 


The Bristol-Rockwell dilatomei 


and its use is described in t} Met 
leaflet by The Bristol Co. Bullet ra 
465. 
250 KV industrial x-ray units Bue 
jib crane, mobile and dolly Ra 
described in this new bookletHiy ne 
Picker X-Ray Corp. Bulletin 468 liog 
lleti 
Metallurgical polishing equipnm 
offered by Precision Scientific Cor Sire 
is described in illustrated bookleistril 
Bulletin 359. 
llet: 
Various methods and specific a , 
plications of the measurement of cas¢i 
depth are described in_ illustrat 
pamphlet offered by Allen B. DuMont" let 
Laboratories, Inc. Bulletin 339. tr 
Bibliography of more than 
papers deaiing with the polar 
graphic method of metal analysis a Tur 
a booklet discussing this equipmé y &¢ 
is offered by E. H. Sargent & Calf No 
Bulletin 338. tin ; 
SR-4 strain gage and illustrati Hig 
of its many uses. Baldwin Sout! itor 
wark. Bulletin 70. of. 
pulle 
New book contains wealth of pra 500} 


tical, usable information on_ indus 
trial inspection by x-ray. Westing 
house Electric & Mfg. Co. Bulletin 


X-Ray Diffraction Unit, Gener Lab 


S| 
ere 
ti! 


Electric X-ray Corp. Bulletin 72. rs a 
iflet 
Electric heaters and controls ! ments 
industrial and laboratory. Ameri 
Instrument Co. Bulletin 75. 8- pe 
ine 
Inspection of non-magnetic mets ered 
with the new Zyglo method. Mago*qBullet 


flux Corp. Bulletin 78. 


Use Handy Coupon on Page 968 

for Ordering Helpful Literature. 

Other Manufacturers’ Literature — 
Listed on Pages 968, 970, 972, 975, 9° 
980, 984, 986, 988, 992, 994, 996 and 9% 
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HAT’S NEW 


MANUFACTURERS’ LITERATURE 


Industrial radiography with ra- 
m. Canadian Radium & Uranium 
rp. Bulletin 79. 


Gage blocks, comparators, projec- 
rs, George Scherr Co. Sulletin 83. 


Portable Brinell hardness tester and 
ding Brinell microscope. Andrew 
g, Bulletin 85. 


Universal testing machines and 

pical uses. Riehle Testing Machine 

iy, American Machine and Metals, 
Bulletin 86. 


Dillon tensile tester and the Dillon 
amometer. W. C. Dillon & Co. 
lletin 91. 


Optical Aids. Bausch & Lomb Op- 
Co. Bulletin 94. 


Coleman universal spectrophotom- 
er. Wilkens-Anderson Co.  Bulle- 


99. 


Vetallographic polishing powder. 
rad Wolff. Bulletin 96. 


Velallurgical Equipment. 
Buehler. Bulletin 97. 


Radiography of Materials” is title 

f new 96-page book on industrial 
liography. Eastman Kodak Co. 
lletin 331. 


Siresscoat, a method of analyzing 
istribution, direction and value of 
i strains. Magnaflux Corp. 
lletin 301. 


Adolph 


Hardness testing equipment. Wil- 
1 Mechanical Instrument Co., Inc. 
ulletin 98. 


\ttractive, illustrated booklet de- 
ribes Clark Instrument’s precision 
irdness tester. Bulletin 318. 


Two new folders describe Search- 
ny 80, new self-contained X-ray unit 
— American Philips Co. Bul- 
tin 377. 

High intensity industrial illumi- 
itor is illustrated and described in 
ew leaflet by Kelley-Koett Mfg. Co. 
Bulletin 406. 


| 0th Anniversary Catalog shows 
special metallu zieal equipment 
age Claud S. Gordon Co. Bul- 
tin 410. 


Laboratory and industrial pH me- 
rs are described and explained in 
let issued by Beckman _Instru- 
ents Division. Bulletin 422. 


‘page illustrated leaflet describes 
‘ne of industrial instruments of- 
ulletin 428, 


Use Handy Coupon on Page 968 
for Ordering Helpful Literature. 
Other Manufacturers’ Literature 
sted on Pages 968, 970, 972, 974, 976, 
PS). 984 986, 988, 992. 994. 996 and 998. 


Better TEMPERATURE CONTROL 
of QUENCHING... 


Increases Production - Reduces Rejects 
Improves Physical Properties 


@ Both large and small forgings and other heat-treated parts 
show improved physical properties and fewer rejections as a re- 
sult of more exact control of quenching temperatures. 


This is accomplished most successfully by the “Balanced Wet 
Bulb” Control, an exclusive feature of the NIAGARA AERO 
HEAT EXCHANGER, which also provides the constant reliable 
capacity, not dependent on water supply, to increase production. 
At the same time, because air is the cooling medium, water con- 
sumption and costs are cut 957. Installation costs are economical 
because the NIAGARA AERO HEAT EXCHANGER does 
the work of both cooling tower and shell-and-tube heat exchanger. 
We eliminate much complicated piping and pumping. 

These results are proven in hundreds of plants where the require- 
ment for high A sar properties after heat-treating has been 
combined with an urgent need for increased production. Write 
for a description of operating details and records of performance. 


NIAGARA BLOWER COMPANY 


“25 Years of Service in Air Engineering” 
NEW YORK Address: Dept. MP-54 
6 E. 45th Street, 
New York-17, N. Y. 


Field Engineering Offices 
in Principal Cities 


INDUSTRIAL COOLING e HEATING e DRYING 
HUMIDIFYING e AIR ENGINEERING EQUIPMENT 
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METAL IMPROVEMENT 


The NEW-Old Method that is Multiplying 
Fatigue Life of Metal Products 


| Surface-Peening involves a principle 
| used by craftsmen of old—hammering the 
surface to increase fatigue life and im- 


UL pact strength. The principle was used in 
fashioning the famous Damascus sword. 


Today, surface-peening is accomplished by 
SHOT BLASTING, i.e., 
shot pellets. This changes the tension-stressed 


“hammering” with steel 


surface to a fatigue resisting compressive- 
stressed surface. The procedure is simple, cost 
is relatively small, yet—the results are almost 
beyond belief. 


The fatigue life of a hypoid gear has been in- 
creased more than 600% by surface-peening. 


The fatigue life of a helical valve spring has been 
increased 1370% by surface-peening. 


These are typical of the results now being achieved. 
Sensational? Yes—but actual—a matter of record! 


Write us about the possibilities of surface-peen- 
ing for improving your products. 


THE W. W. SLY MFG. CO. 


SINCE 1874 
4767 TRAIN AVENUE © CLEVELAND 2, OHIO 
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WHAT’S NEW 


IN MANUFACTURERS’ LITERATpR 


TEMPERATURE CONTROL 


New 29-page catalog — Microm 
Electric Control — has just beep 


letin 76. 


Potentiometer temperature indic 
tors. Foxboro Co. Bulletin 82. 


Micro-Optical Pyrometers. Pyroy 
eter Instrument Co. Bulletin 89. 


Pyrometer control of high spee 
salt baths is described in new boo 
let by Brown Instrument Co. Bull 
tin 324. 


Pyrometer Controller. Ulinois Tes 
ing Laboratories, Inc. Bulletin 84 


S. Richards Co. Bulletin 93. 


New Pyrometer Accessory Ma 
ual gives engineering data on sele 
tion and installation of thers 
The Bristol Co. Bulleti 


Operating principle and typ 
available of the synchronous-moter 
driven cam program timer are c 


Inc. Bulletin 487. 


36-page thermocouple data bo 
and catalog describes products 
prices and presents recommen 
tions for thermocouple users. Whe 
co Instruments Co. Bulletin 490. 


HEATING @ HEAT TREAT 
MENT 


“Isotherma! Quench Baths Appli 
to Commercia! Practice” is the ti! 


and useful discussion of S curves ! 
heat treatmeni. Ajax Electric © 
Inc. Bulletin 461. 


32-page booklet cescribes 16 inte! 
esting industrial uses of high fr 
quency electrical induction. Ob 
Crankshaft Co. Bulletin 459. 


Quenching oil coolers in heat treat 
ing practices are described in th 
leaflet by the Sims Co. Bulletin 4- 


New catalog No. 406 describe 
Rockwell valves for control of @ 
gas and liquids. W. S. Rockwell ( 
Bulletin 466. 


Neutral baths for heat treatme! 
and details of their use are descril 
in this booklet by the A. F. Hold 
Co. Bulletin 469. 


Use Handy Coupon on Page %8 

for Ordering Helpful Literature. 

Other Manufacturers’ Literature _ 
Listed on Pages 968, 970, 972, 974, 9° 
980, 984, 986, 988, 992, 994, 996 and %% 


sued by Leeds & Northrup Co. By 


Industrial thermocouples. Arklag 


ered in this new 4-page folder 
Automatic Temperature Control Co. 


of this 12-page paper, a_ practica 
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test weld quickly 
and accurately! 


ERE’S the compact, portable, weld-testing machine direct load is 40,000 pounds, permitting tests on ma- 
you've been waiting for. It’s sturdy and accurate, terial of 150,000 psi. or higher tensile strength, by se- 
d provides a handy means of qualifying welding lecting the proper area 
berators without the delay or inconvenience caused for the test piece. A maxi- 
hen tests must be made at distant laboratories. mum hand mounted on 


the face of the gauge in- 
MAKES ALL THREE TESTS: 


dicates the breaking load 
applied to the specimen. 

Reduced section transverse tension Jaws for the trans- 

sts (shown in top photo at right); 

Guided bend tests (a complete 180° 


verse tension test, and 
plunger and die for the guided bend test are supplied 
¢ or root bend), as shown in large 
oto above; 3. Longitudinal all-weld 


with the machine. Jaws for the longitudinal all-weld 

metal tension test (0.505") coupon can be sup- 
etal 0.505" tension tests (lower photo plied on special order. All equipment is com- 
pactly installed in an oak cabinet which 
serves as a practical container for stor- 


age and shipment. The cabinet has 
handles at either end to facilitate 


right). This is the only available 
ortable testing machine that com- 
nes all three functions in one 


bnvenient, portable machine. Ale 
This Airco machine oper- carrying. For descriptive book- wana 

es 
ates on the principle of the let giving complete data, 60 E. 42nd St.. 
hydraulic jack. Maximum mail the coupon below. senheerypnek 


Please send me by 

return mail free copy of 
your bookict ADI-889 de- 
scribing the new Airco Tensile 
and Guided Bend Test machine. 


Name 


Arr REDUCTION 


General Offices: 60 East 42nd Street, New York 17, N. Y. 

In Texes: Magnolia Airco Gos Products Co. General Offices: Howston 1, Tex. 
Offices in all Principal Cities 
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CLEAN YOUR METAL PARTS 


MORE LOADS — FASTER 
DELIVERY—GREATER PROFITS 


HOW would “RUSH-HOUR” crowds get to work 
if subway superintendents still depended upon 
“horse-car” equipment ? 

How would war stimulated industry blast clean its 
daily “RUSH-HOUR” loads of meta! parts if it 
didn't depend upon machines like Pengsorn Air 
Blast and ROTOBLAST* Cleaning equipment ? 


CUTTING 50% OFF BLASTING TIME MEANS 
MORE TONS OF WORK CLEANED DAILY 


when you get work to your cleaning room— 
75% of its total cost has been already FF 

spent in materials, labor and . 
power. Why wait hours, days or 
weeks before you get your money 
back— due to “horse-car” clean- 
ing methods ? 


Put your cleaning room on a 
“RUSH-HOUR” schedule by us- 
ing modern Pangborn equipment 
to finish the job. Blast cleaning 
is your LAST OPERATION. 
Why delay it— when with 
PANGBORN you can get 

it out QUICKER — BETTER 
—and CHEAPER. 

COME TO PANGBORN 


For excellence 
in production 
*Trade mark of Pangborn Corporation for airless blast cleaning. 


WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 


PANGBORN CORPORATION + HAGERSTOWN, MD. 
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WHATS NEW 


IN MANUFACTURERS’ LITERAyy 


24-page technical data and op 
ing manual covering the Deepfrs 
low temperature industrial chj 
machines has been issued by Dg 
freeze Div., Motor Products ¢ 
Bulletin 398. 


36-page catalog illustrates 
Hold line of thermal, sub-zero , 
stratosphere processing and leg 
machines. Kold-Hold Mfg. Co. By 
tin 99. 


Induction heating. Induction fe 
ing Corp. Bulletin 103. 


Internally heated salt bath furn 
and pots. Upton Electric Fury 
Div. Bulletin 102. 


Easy-selection charts ong 
burning equipment. National 
chine Works. Bulletin 105. 


8-page nictorial bulletin descr 


the heat treating service of Co 
nental Industrial Engineers, Ine. 3 
letin 107. 


Electric Furnaces. Ajax Elect 


thermic Corp. Bulletin 106. 


Lithco, the chemically-neutral be 


treating process, and Lithcarb, | 
process for fast, bright gas-carbur 
ing. Lithium Corp. Builetin 10 


Furnaces for heat treatment of a 
minum, magnesium and their allo 


Lindberg Engineering Co. Bulle 
27 


Gas, oil, and electric heat treat 
and carburizing furnaces. Holer 
& Co. Bulletin 114. 


Industrial furnaces, equipment ! 
bright annealing Stainless steels a 


ammonia dissociation equipme 
Drever Co. Bulletin 115. 


Industrial ovens, rod bakers, we 
ing rod ovens, furnaces. Carl-Ma 
Corp. Bulletin 116. 


Full muffle and other heat treat 


furnaces described in catalog ! 
Charles A. Hones, Inc. Bulletin 1! 


Non-metallic Electric Heating ! 


ments. Globar Div., Carborundu 


Co. Bulletin 119. 


56-page vest pocket data book 
heat treating practices and p! 
dures. Chicago Flexible Shalt 
Bulletin 118. 


Control of temperatures of que? 
ing baths. Niagara Blower Co. ! 
letin 122. 


Molten Salt Baths. E. 1. duP 
deNemours & Co., Inc., Electroch 
icals Department. Bulletin 123. 


Use Handy Coupon on Page 968 
for Ordering Helpful Litereture. 
Other Manufacturers’ Literature 

Listed on Pages 968, 970, 972, 974, ' 
976, 984, 986, 988, 992, 994, 996 and 9% 
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reat Although the Drever Roller plates, bar stock, pins and miscellaneous 
 :igearth furnace line with Drever Automatic parts, not related to the original production | 
z hguench was developed primarily as a low- of the installations. 
me ee high production armor plate heat treat- The versatility of the Drever Roller Hearth 
ok 49 Unit, the experience of users proves that line merits your consideration. We will be 
proogmere is no such strict limitation on its use. pleased to discuss specific details at your 

ready, users report outstanding success convenience. ! 


* the treatment of a variety of sheets and 


ul EXPERIENCE POINTS TO 


., PHILADELPHIA 34, 


790 E. VENANGO ST 
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WHAT'S NEW 


IN MANUFACTURERS’ LITERATURE 


Handling cylinder anhydrous am- 
monia for metal treaters. Armour 
Ammonia Works. Bulletin 128. 


Certain Curtain Furnaces. C. I. 
Hayes, Inc. Bulletin 134. 


Air-Oil Ratiotrol for proportioning 
flow of fuel oil and air to oil burners. 
North American Mfg. Co. Bulletin 
135. 


Two new bulletins on vertical car- 
burizers and on carbonia finish. 
American Gas Furnace Co. Bulle- 
tin 139. 


Van Norman induction heating 
units. Van Norman Machine Tool Co. 
Bulletin 144. 


Controlled atmosphere furnace. 
Delaware Tool Steel Corp. Bulletin 
141. 


Dual-Action quenching oil. Gulf 
Oil Co. Bulletin 132. 


Furnaces. Tate-Jones Co. Bulletin 


Industrial Carburetors. C. M. Kemp 
Mfg. Co. Bulletin 143. 


Heat treating, brazing and melt- 
ing of ferrous and non-ferrous met- 
als. Lepel High Frequency Labora- 
tories, Inc. Bulletin 147. 


Vertical Furnace. Sentry Co. Bul- 
fetin 148. 


Conveyor Furnaces. Electric Fur- 
nace Co. Bulletin 149. 


High and low temperature direct 
fired furnaces. R-S Products Corp. 
Bulletin 146. 


New Electric Furnace. American 
Electric Furnace Co. Bulletin 150. 


Electric Furnaces for laboratory 
and production heat treatment. Hos- 
kins Mfg. Co. Bulletin 152. 


“The Lectrodryer in the metallur- 
gical industries,” a new 4-page bul- 
letin by Pittsburgh Lectrodryer Corp. 
Bulletin 155. 


Pictorial bulletin describes fur- 
naces for heat treating, normalizing, 
annealing, forging. Vulcan Corp. 
Bulletin 161. 


High Temperature Fans. Michiana 
Products Corp. Bulletin 158. 


Moore Rapid 


Furnaces 


Illustrated are two two-ton-per- 
hour capacity Lectromelts of the 
top charge type. These furnaces 
are used extensively because 
they operate with lower power 
consumption and save in elec- 
trode and refractory costs. Write 
for detailed information. 


Pittsburgh Lectromelt 


Furnace Corp. 
PITTSBURGH, PENNSYLVANIA 


Protective combusted atmosphe 
in Hevi Duty Electric Co. furns 
are discussed in 12-page Bulletin 3 


Flame-type mouth and taper , 
nealing machine for steel cartrig 
cases. Morrison Engineering (op 
Bulletin 154. 


Turbo-Compressor dala } 
shows how to calculate compress 
air systems for a dozen different 
ylications. Spencer Turbine Co, By 
etin 329. 


No-Carb, a liquid paint for preye 
tion of carburization or decarburi; 
Park Chemical Co. Bullet 
156. 


Catalog of heat treating materig 
Heatbath Corp. Bulletin 322. 


Standardized sizes of semi-muf 
and pot-type furnaces are descril, 
and pictured in new leaflet by Den 
sey Industrial Furnace Corp. By 
letin 354. 


Use of pulverized coal in the met 
lurgical industries, equipment 
designs, are described by Amsi 
Morton Co. in Bulletin 361. 


Illustrated bulletin on stress-reli 
ing, car-type furnaces. Radia 
Combustion. Bulletin 375. 


Furnaces for heat treating to 
dies and parts are described in ne 
leaflet by Despatch Oven Co. B 
letin 362. 


Rapid oil coolers and heat transi¢ 
equipment are described in new cat 
log issued by Bell & Gossett C 
Bulletin 365. 


New book “Hardness” describé 
and evaluates hardness research 
noted pioneers, methods of testi 
and testing instruments. Nitrall 
Corp. Bulletin 366. 


New booklet describes unifor 
case hardening up to .150” with ce 
trolled carburizing baths. Americ 
Cyanamid & Chemical Corp. B 
letin 372. 


82-page catalog describes in det 
General Electric heat treat furnacé 
Bulletin 380. 


Four basic heat treating atm 
pheres are described in new book 
by Westinghouse. Bulletin 383. 


Laboratory and tool room /furna 
Mahr Mfg. Co. in new Bulletin 327 


“Heat Treating Topics” is title 
new bulletin of special interest 
heat treaters, issued by Rex & E 
Bulletin 424, 


Vapocarb-Hump method for 
treatment of steel is the title o 
newly-revised catalog issued | 
Leeds & Northrup. Bulletin 453. 


he 


Use Handy Coupon on Page 968 

for Ordering Helpful Literature. 

Other Manufacturers’ Litersture — 
Listed on Pages 968, 970, 972, 974, ' 
976, 980, 986, 988, 992, 994, 996 and 9% 
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Service from an incorrectly alloyed and 
poorly made high alloy casting may be as 
unsatisfactory as from a casting of ordi- 


nary steel or grey iron. 


Duraloy Castings are produced by special- 
ists in chrome-iron and chrome-nickel, often 
with other alloying elements. They give a 
quality service under severe high temper- 
atures and biting corrosive conditions. 


Starting in 1922, Duraloy was one of the 

first to commercially produce: chrome-iron 

and chrome-nickel castings. And in 1931 
was among the first to produce centrif- 

ugal castings. 


With a modern and complete foundry, in- 
cluding several electric furnaces, sand-test- 
ing equipment, annealing furnace and ma- 


chine shop, Duraloy can produce rough or 


finished castings ranging from a pound up to 


several tons. 


Consult us on your casting requirement. 
We will be glad to help on the selection 
of alloying elements, if desired. 


HE DURALOY COMPANY | 


OFFICE AND PLANT: SCOTTDALE, PA. 
Eastern Office: 12 East 41st St, New York 17, N. Y. 


Los Angeles: Chicago & Detroit: Scranton, Pa.; 
Kilsby & Graham F. B. Cornell & Associates Coffin & Smith 


Metal Goods Corp.: St. Louis - Houston - Dalles - Tulsa - New Orleans - Kansas City 
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Where 


DISTRIBUTION AND 
CASTING ACCURACY 


“HEAT-HOUR” 


@ Furnoce Conveyor Chain 
shaft, 13-inch diameter with 
cpr oekets for 6-inch pitch 
chain weighing 38 pounds 
per foot. Shaft, sprockets 
and chain cast of MICHIANA 
Heal-resistont Alloy. 


Tue great tonnage of MICHIANA 
Heat- and Corrosion-Resistant 
Alloy Castings produced during 
the past three years has gone into 
service in the plants of the leading 
makers of essential war machinery 
and equipment—engines, tanks, 
ships, airplanes,—ordnance. 

Because of the vital need of such 
equipment to prosecute the War,— 
the dependability of MICHIANA and 
the recommendations of MICHIANA 
metallurgists and specialized alloy 
foundrymen have been recorded 
as worthwhile contributions. 


MICHIANA 
PRODUCTS CORPORATION 
Michigan City, Indiana 
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WHAT’S NEW 


IN MANUFACTURERS’ LITERATURE 


The complete line of heat treating 
furnaces, burners and other equi; 
ment of this company is described 
and illustrated in new bulletin “fy 
just issued. Eclipse Fuel Engineer. 
ing Co. Bulletin 483. 


Thirty-two-page booklet, “Produc. 
tion Data,” presents several articles 
from “The Houghton Line.” E. F 
Houghton & Co. Bulletin 475. 


Industrial forge furnaces are 
des-ribed and illustrated in this 
4-page folder. Surface Combustion 
Bulletin 476. 


112 pages packed solid with down 
to-earth data on industrial combus 
tion and heat practice. Hauck Mfg 
Co. Bulletin 477. 


A new technical bulletin gives 
information on Calliflex Bi-metal 
Callite Tungsten Corp. Bulletin 478 


REFRACTORIES & 
INSULATION 


Wilcox Co. Bulletin 162. 


Heavy Duty Refractories. Nortoi 
Co. Bulletin 164. 


Cromox, new protective refractor 
coating material for prolonging lif 
of firebrick, insulating firebrick, an 
castable refractories. Federal Refra 
tories Corp. Bulletin 163. 


Super Refractories catalog. Carb 
rundum Co. Bulletin 165. 


Conductivity and heat transfe: 
charts. Johns-Manville. Bulletin 167 


D-E insulating materials and their 
application are described in ne 
data booklet by Armstrong Cork © 
Bulletin 208. 


Zircon refractories in aluminu 
open hearth furnaces. Chas, Tay! 
Sons Co. Bulletin 347. 


“Gunmix”’, a new series of refra 
tories designed for rapid emplac' 
ment by air stream and water 
described and _ illustrated. Basi 
Refractories, Inc. Bulletin 48”. 


Use Handy Coupon on Page 968 

for Ordering Helpful Literature. 

Other Manufacturers’ Literature 
Listed on Pages 968, 970, 972, °74, 975 
976, 980, 984, 988, 992, 994, 996 and 98 
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MANUFAC 


MANUFACTURED SOLELY BY 


WATERBURY 88, CONNECTICUT | 


We know this sounds like boasting, but we are ex- 
ceptionally proud of these three trade-marks . . . 
proud of the work that METEX, METALEX and 
ANODEX compounds are doing in speeding-up and 
improving war production . . . proud of the work 
we have done to make these names the leaders 
they are today. 

Old-timers will remember METEX as the MAC DER- 
MID INCORPORATED trade-mark for one of the first 
cleaners developed for specific applications and 


LABELS WORTH REMEMBERING 


The Fastest, Most Positive 
Metal Cleaners that Experience Can Produce! 


METALEX compounds as among the first ‘made to 
measure” cleaners perfected for simplified clean- 
ing operations. ANODEX reverse current process 
and compounds made history at the introduction 
of reverse current cleaning and like the others, is 
still the established leader in its field. 

Today there are over fifty individual formulations 
perfected for faster, more positive cleaning of all 
metals and alloys and with every type of equipment 

. No wonder we are proud! 


Compounds for Cleaning Made to the Measure of Modern Production 


MAG DERMID 


INCORPORATED 


WATERBURY 88, CONNECTICUT —_— 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


NEW YORK 
Udylite Corp. 
City) 


DETROIT 
Udylite Corp. 


Wagner Bros. 


CHICAGO 
Udylite Corp. 
Geo. A. Stutz Mfg. Co. 


McGean Chem. Co. 


CLEVELAND 
Udylite Corp. 


ST. Louis 
LaSalco, 
Incorporated 


TORONTO—CAN. 
Clark Industrial 
Supplies Co. 
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Sterling 
HEAT TREATING 
BASKETS 


Engineered 
for 
Performance 


PROBLEM: To redesign a rigid welded type pit 
carburizing furnace basket — present service life 
unsatisfactory. 

ANALYSIS: Early failures resulted from excessive 
stress concentrations both thermal and mechanical, 
common to rigidly fabricated structures at high 
temperatures coupled with vital weld failures due 
to carbon deposits in weld cracks. 

SOLUTION: A new articulated design embodying 
all Sterling Four Factors minimizing thermal stresses 
with ample mechanical strength — “carbon explo- 
sions” virtually eliminated by absence of load carry- 
ing welds. 


STERLING BASKETS are availa- 
ble in sizes to fit your specific 
requirements. They can be manu- 
factured for all makes of pit type 
furnaces. 
Do you have a copy of our new folder on “Four 
Factors” control for Heat and Corrosion Resistant 


Castings ? 


NEW YORK CITY District Engineering CHICAGO. 
354 West Sist St. Offices 4821 Cortiond 
INDIANAPOLIS PITTSBURGH 

pany H. erger 
709 East 38th St. Tee Gal tae Ot. 345 Fourth Ave. 


MILWAUKEE 
4105 N. Newhall st. 


PHILADELPHIA DETROIT 
Thomas J. Donovan, Jr. Cc. C. Miller 
1615 WN. ‘ind St. 8186 Livernois Ave. 


STERLING‘ ALLOYS, 


WOBURN, MASS. 
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WHAT'S NEW 


IN MANUFACTURERS’ LITERATURE 


Steel Plant Cement for hot or col¢ 
patching of soaking pits, ope, 
hearths, electric furnaces, forging 
furnaces and reheating furnaces js 
described in new folder by Electr; 
Refractories & Alloys Corp. Bulletiy 
407. 


FINISHING @ PLATING ¢ 
CLEANING 


Two new data sheets describe 
pickle bath toners in liquid and 
powder form. American Chemica 
Paint Co. Bulletin 467. 


Automatic and semi-automatic plat- 
ing equipment for a variety of proe- 
esses and products are illustrated in 
40-page booklet issued by Frederic 
B. Stevens, Inc. Bulletin 397. 


Roto-Finish equipment for de- 
burring, buffing, polishing and color- 
ing. Sturgis Products Co.  Bulleti: 
70. 


A protective, deep black finish to 
steel. Heatbath Corp. Bulletin 171. 


Alvey Ferguson Co. shows how 
various product washing problems 
were solved. Bulletin 172. 


Motor-Generators for  electroplat- 
ing and other electrolytic processes. 
Columbia Electric Mfg. Co. Bulletin 
173. 


Pickling. Wm. M. Parkin Co. Bul- 
letin 174. 


Detrex metal cleaning machines, 
metal cleaning chemicals and proc- 
essing equipment. Detrex Corpora- 
tion. Bulletin 175. 


Electrochemical Descaling.  Bul- 


lard-Dunn Process Div., Bullard Co. 
Bulletin 212. 


Airless Rotoblast. Pangborn Corp 
Bulletin 176. 


Cadmium Plating. E. 1. duPont 
deNemours & Co., Inc. Bulletin 17/. 


Rust inhibiting wax coatings for 
protection of metal. S. C. Johnson & 
Son, Inc. Bulletin 180. 


Use Handy Coupon on Page 96% 

for Ordering Helpful Literature 

Other Manufacturers’ Literature 
Listed on Pages 968, 970, 972, 974, 9% 
976, 980, 984, 986, 992, 994, 996 and 998. 
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LDING 


CLAD 


Arcos 
used, th 
be mailed you upon request or ask your Arcos Distributor for it. 


OF 


sa bulletin describing this Stainless Clad job...the grade of electrodes 
echnique of welding, and the welding procedure involved. This 


NICK BREAK TEST ss Samples illustrated are 1%" plate of 
; which %” is 13% Chromium Steel. 


TENSILE TEST — BREAK 
OUTSIDE OF WELD 


CORPORATION 


#0) MORTH BROAD ST. PHILADELPHIA 8, PA. 


Distributors Warehouse Stocks in the Following Cities: 


aton Rouge, La. Wm. D. Seymour Co. Los Angeles, Catif....... Victor Equipment Co. 
orger, Texas. .....Hart Industrial Supply Co. Milwaukee, Wis. ...Machinery & Weider Corp 
ston, Mass. : H. Boker & Co.. Inc. Moline, 0. .......Machinery & Weider Corp 
pualo, W. Y..... Root, Neal & Co. Montreal,Canada.G.D.Peters&Co.ofCanada, Ltd 
Cage, tt _Machinery & Welder Corp. New Orteans, La........Wm. D. Seymour Co. 
Ohio. seeses Williams & Co.. Inc. New York, N. Y. ses H. Boker & Co.,. Inc. 
*veland, Ohio ........Williams & Co., Inc. Oklahoma City, Okfa.. ‘Hart Industrial Supply Co. 
. Williams & Co., Inc. Pampa, Texas....... Hart Industrial Supply Co. 
etroit, Michigan... .C. E. Philips & Co., Inc. Pittsburgh, Pa........- Williams & Co., Inc. 
re, Penna .Boyd Welding Co. Portiand, Ore........- J. E. Haseltine & Co. 
One, Calif... Victor Equipment Co. Rochester, N. Welding Supply Co. 
Wayn ind. Wapes Welding Sup. Co.. Inc. San Diego. Calif........ Victor Equipment Co. 
molutu, Hawaii. .Hawalian Gas Pr 146 San Francisco, Calif... .. Victor Equipment Co. 
eusten, Texas. Champion Biv Wash........- ‘J. E. Haseltine & Co. QUALITY WELD METAL 
ansas City. pion Rivet Co. of Texas $t. Louis, Mo. .....Machinery & Welder Corp. 
Tena. Supply & Repair Co. Syracuse, N. Welding Supply Co. EAS | LY P 0 | T 
lip-Not Belting Corp. Wichita, Kansas .......- Watkins, Inc. 
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Calm, calculating, 


confident—the 

trained fighter pilot 
gets in his best “licks” after 
he has been under fire. Much 
of his confidence is inspired 
by the known durability of his 
plane, for its aluminum alloy 
parts have been heat-treated 
for the vigorous demands of 
tough fighting. 

R-S pioneered in the de- 
velopment of Salt Bath Fur- 
naces for the solution heat- 


treatment of aluminum alloys. 
They produce uniform physi- 
cal properties and high capac- 
ity in minimum floor space. 
The R-S Convection Type Fur- 
nace is recommended for con- 
ditions where the Salt Bath is 
not applicable. 

If you need additional fa- 
cilities for heat-treating alu- 
minum aircraft parts or stamp- 
ings, we shall be glad to sub- 
mit detailed information on 
the equipment required. 


R-S PRODUCTS CORPORATION 


128 Berkley Street 


ANNEALING CONVECTION 
CONTINUOUS CONVEYOR 


ROTARY HEARTH SALT BATH 
PLATE AND ANGLE HEATING 


* BUY WAR BONDS * * 


Philadelphia 44, Penna. 


FORGING 
METAL MELTING CAR HEARTH 
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WHAT'S NEW 


IN MANUFACTURERS’ 
N 


Tumbling and cleaning. Gio 
Stamping and Machine Co. Bulletj 
179. fi 


Catalog on finishing and cleapi 
Frederick Gumm Chemical Co., |; 
Bulletin 292. 


Resilon corrosion - resistant tay 
linings and applications are 
scribed in 8-page leaflet by Unit 
States Stoneware Co. Bulletin 291 


“Indium and Indium Plating”. |; 
dium Corp. of America. Bulletin 1% 


Jetal process and its characteris pe: 
tics as a protective coating. Alros 
Chemical Co. Bulletin 213. 


Illustrated booklet describes blas 
cleaning equipment offered }y 
Ruemelin Mfg. Co. Bulletin 360, 


Lead plating is discussed in nev 
booklet issued by Harshaw Chemica 
Co. Bulletin 109. 


Discussion of anodizing, chroma Se 
tizing and phosphatizing in_ illus 
trated 60-page book has been issu 
by Turco Products, Inc. Bulletin 243 


Service report describes use 
Oakite machining, drawing, degreas 
ing and descaling materials. Odakite 
Products, Ine. Bulletin 210. 


Three new booklets have been is 
sued by the Enthone Co. describing 
an acid addition agent, hard dryir 
rust-inhibiting waxes and a new al 
kali steel cleaner. Bulletin 420. 


A 


Special data sheets on compound 
for various cleaning jobs are offere 
by MacDermid, Inc. Bulletin 436. 


Technical bulletin describes ma 


we 
terials developed to meet special 
ized processing and cleaning needs .°) 
Kelite Products, Inc. Bulletin 438. m 


New 1944 catalog describes metal al 
cleaning equipment offered by % A 
Ransohoff, Inc. Bulletin 439. 


Several practical data sheets show bre 
cleaning methods used on aluminum 
brass and steel. Diversey Corp 
Bulletin 446. 


Use Handy Coupon on Page °65 
for Ordering Helpful Literature. 
Other Manufacturers’ Literature 
Listed on Pages 968, 970, 972, 974, 97 
976, 980, 984, 986, 988, 994, 996 and 998 
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Gor Many Industrial Gas Uses 


NO BLOWER or POWER NECESSARY 
. . just connect to gas supply 


ATUR 


Glok 
Sulleti 


Designed to solve numerous Industrial Gas ap- 
lications, “BUZZER" Burners are unexcelled for 
ficiency, Economy, Simplicity and Flexibility. 
arge variety of models available. 


Send for the “BUZZER" Catalog showing complete line of 
industriel! Ges Burners, Furnaces and other equipment. 


HARLES A. HONES, rnc. 


3Se. Grand Ave. Baldwin, L.I., N. Y. 


Due to the many demands for Thermit in 
war production, we are not always able 
to supply all of the Metal & Thermit 
metals and alloys made by the Thermit 


lished in industry —an unusual 
_ metal doing an amazing job. 


alumino-thermic process. | 
As pioneers and est pro- 
After the war there will be, again, a ducers of the poke L 
5 plentiful supply of these pure, carbide INDIUM, we have summarized — 
i free metals, its accomplishments to date in 


Send for 


* * 


ETAL & THERMIT CORPORATION 


| 
120 BROADWAY, NEW YORK | MUCA, Mey. 7 
y Chicago Pittsburgh Se. Sen F | Meck 
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Gas | | 
fin Unus Metal 65 
n 183 Ring Burners | } 
But, as an alloying element INDIUM is pr duc- 
ing some amazing results, imparting to silver, 
akite tin, lead, zinc, copper and ‘other nor ous: 
metals and their alloys corrosion-resisting and 
ANN EME properties they of themselves 
bin ANNQ t IQ 2B Bs _ never could have. It has solved some critical | 
yin iwi OUT _ war problems, serving in place of formerly used 
AB T METALS _ but now strategically scarce metals...and doi 
METAL & THER 
tive decorative finishes, being capable of tal 
ial Long ago INDIUM ceased to be a laboratory 
7 
THE INDIUM corporation oF AMERICA | 
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WHATS NEW 


IN MANUFACTURERS’ LITERATURE 


New 144-page catalog “Chemicals ENGINEERING @ APPLICA- 


by Glyco” features many tables of 


TIONS @ PARTS 


useful chemical and physical data. 


Glyco Products Co., 


449. 


Technical service ’ 
pickling solutions. American Chemi- 
cal Paint Co. Bulletin 456. 


ne. Bulletin 


Carburizing Boxes. Pressed Steel 
Co. Bulletin 193. 


Meehanite Castings. Meehanite Re- 
search Institute. Bulletin 196. 


data sheets on 


DEMPSEY FURNACES 
PRODUCING 
FOR INDUSTRY 


Bethlehem Steel 
Bohn Aluminum & Brass 
Buick Motors 
Ford Motor Co. 
General Electric 
Nash-Kelvinator 
Oldsmobile 
Reynolds Metals 
Sperry Gyroscope 
Worthington Pump 
and Machinery 
Wright Aeronautical 


Pot Furnace 


YOUR 


DEMPSEY 


ENGINEERING SERVICE 


If you already have a heat treating problem or if you are 
thinking in terms of reconversion, write, wire or phone 
today for the Dempsey “Engineering Survey Sheet” . . . 
a questionnaire of needs which will put you in line for 
modern heat treating equipment. 

The Dempsey staff of Heat Treating Engineers are 
highly trained specialists who can serve your immediate 
needs or assist you NOW in drafting concrete plans for 
just the type of heat treating equipment you will want for 
most efficient peace time production. 

Out of the crucible of war has emerged a knowledge of 
new and improved Heat Treating methods. This knowl- 
edge is at your disposal for the asking . . . without obliga- 
tion, of course. 


DEMPSEY INDUSTRIAL FURNACE CORP. 
SPRINGFIELD, MASS. 


Continuous Heat, Quench and Draw Unit Semi-Muffle Furnace 


Chace manganese alloy No. 773 
sheets, strips, rod and special sh, 
described by W. M. Chace (Co, 5 
letin 190. 


Pressed steel pots are described 
Bell & Gossett Co. in new Bull 
364. 


Catalog gives complete specif 
tion data on Bunting bearings , 
bars. Bunting Brass & Bronze | 
Bulletin 343. 


New 32-page illustrated bog 
contains much data on manga 
steel for the railroad indus} 
American Manganese Steel Div, 2 
letin 388. 


Illustrated leaflet presents dats 
uses of special alloys resisting 
rosion, high temperatures and ai 
sion. The Duraloy Co. Bulletin 3 


Heat treating fixtures for pit-y 
furnaces are shown in new book 
by Driver-Harris Co. Bulletin 3 


New information sheets on taper 
and formed tubes have just be 
issued by Summerill Tubing Co. | 
letin 369. 


54-page booklet, “File 41—E 
neering Data Sheets”, gives comp 
facts on Ampco Metal’s phys 
properties and service record. | 


letin 368. 


Electrical, corrosion and heat 
sisting alloys in rod, wire, rib! 
and strip forms. Wilbur B. Dr 
Co. Bulletin 192. 


X-Ray Inspected Castings. Elect 
Alloys Co. Bulletin 197. 


Steel Castings. Chicago Steel Fo 
dry Co. Bulletin 199. 


Heat Resisting Alloys. General 
loys Co. Bulletin 200. 


Pipes and Tubes. Michigan St 
Casting Co. Bulletin 201. 


Bimetals and Electrical Conta 
H. A. Wilson Company. Bulletin - 


Cr-Ni-Mo Steels. A Fink! & S 
Co. Bulletin 203. 


Industrial baskets, crates, trays 
fixtures. Rolock, Inc. Bulletin - 


Cooper standard alloys. (00 
Alloy Foundry Co. Bulletin 206. 


Use Handy Coupon on Page 9% 

for Ordering Helpful Literature. 

Other Manufacturers’ Literature 
Listed on Pages 968, 970, 972, 974, ” 
976, 980, 984, 986, 988, 992, 996 and * 
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SHOULD INTEREST EVERY 
ENGINEER-DESIGNER 


TO BRAZE THIS AIRCRAFT GUN TURRET PART 


The Torque Tube you see above is a good example of EASY-FLO brazed 
construction—a labor-metal-cost-saving construction that is replacing casting, 
forging and turning from the solid in the making of a wide variety of parts. 


The cut-away section clearly shows this construction. An end plug and a 
collar are brazed to a tube with EASY-FLO. Note the small grooves, one in 
the plug and two in the collar. Plug and collar are assembled in position with 
rings of 1/16” EASY-FLO wire preplaced in these grooves. Salt bath heat- 
ing is used in this case, and four minutes after the assembly is immersed, out 
it comes, a unit equal in strength to a single piece. 


The main factors which make EASY-FLO brazed construction practical are 
(1) the remarkable strength of EASY-FLO joints and (2) the exceptional 
Huidity of this silver brazing alloy which causes it to penetrate in a flash all 
through the joint area. 


Remember EASY-FLO brazed construction when you design new parts. 
Also check over parts now being cast, forged or turned from the solid for 
opportunities of changing over to labor-metal-cost-saving EASY-FLO brazed 
construction. 


For full EASY-FLO details write today for BULLETIN 12-A. Your 
copy will be mailed promptly on request. 


NDY & HARMAN 


82 FULTON ST., NEW YORK 7, N. Y. 


Bridgeport, Conn. * Chicago, Ill. « Los Angeles, Cal. « Providence, R. I. * Toronto, Conade 


Agents in Principal Cities 
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FIRED AND CONVECTION 
TYPE CAR HEARTH FURNACES 


| | Providing Qaat, Uniform Heat 
| Treating , at Gull Load Capacity 

The two furnaces pictured above provide typical advantages of 
VULCAN-engineered installations . . . continuous operation at 
| maximum capacity: a shorter over-all treatment cycle; complete 
| control; and importan! savings in operation and maintenance. 


| Direct fired furnace (left) is used for annealing and normalizing 
miscellaneous castings, at temperatures up to 1800 °F. Convec- 


t : | tion furnace (right) operates at a maximum of 1250 °F., for stress 
‘al : relief of castings and weldments. Each is equipped with com- 
oe, ; plete program control, including rates of heat rise and cooling: 


motorized car and door; and transfer car control. Oil fired, but 
can be arranged for gas firing with assurance of equally efficient 
operation. 


: In furnaces, it's the ENGINEERING that counts. The outstanding suc- 
cess of VULCAN installations in many important war production 
A Y plants is proof of the skill and experience of VULCAN engineers. 


Consultation will incur no obligation. 


VULCAN CORPORATION 


1796 CHERRY STREET, PHILADELPHIA, PA. 
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WHATS NEW 


IN MANUFACTURERS’ LITERaTy 


Many applications and sap 
through use of drop forgings 
shown in Drop Forging To 
issued by Drop Forging Assn, ¥ 
letin 240. 


24-pa is guide to pro 
ties and use of Monsanto plas 
Monsanto Chemical Co. Bulletin 3 


Alloy Castings. Ohio Steel Foun 
Co. Bulletin 207. 


Details of new Chemicast prog 
for small brass parts will be supp] 
by Chemicast Div., Whip-Mix ¢ 
Bulletin 330. 


Reference data book entitled 
Improvement of Metals by Forgi 
has been issued by Steel Impr 
ment & Forge Co. Bulletin 409, 


Illustrated leaflet describes sta 
less steel castings by Atlas Four 
Co. Bulletin 437. 


Industrial applications of Nati 
al and Karbate carbon and graph 
products are illustrated in 16; 
booklet issued by National Carb 
Co., Inc. Bulletin 426. 


Many types of heat treating 4 
pickling baskets and containers 
shown in new booklet by the & 
wood Corp. Bulletin 445. 


Complete line of Mallory ra 
electrical and electronic parts, ¥ 
sizes, dimensions and rated caj 
ities is described in new 364 
booklet. P. R. Mallory & Cc., ! 
Bulletin 448. 


Interesting and informative lite 
ture on “Pomet” powder metallut 
products. Powder Metallurgy Co 
Bulletin 454. 


Specifications and physical pr 
erties of bronze and aluminum alk 
are shown in Olds Alloys Co. Bul 
iin 457. 


Three-color chart of decimal equ 
John Hassall, Inc. Bullet 
4 


Aluminum and aluminum a!! 
screws, bolts, nuts, rivets ® 
washers are detailed in this 60-p# 
catalog. Aluminum Co. of Amer 
Bulletin 485. 


Use Handy Coupon on Page 968 

for Ordering Helpful Literature. 

Other Manufacturers’ Literature 
Listed on Pages 968, 970, 972 974, 9 
976, 980, 984, 986, 988, 992, 994 and #8 
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a BRONZE BUSHINGS * BEARINGS * PRECISION BRONZE BARS — 
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WHAT'S NEW 


IN MANUFACTURERS’ LITERATURE 


“Mechanical Springs, Their Engi- 
neering and Design” is the title of a 
106-page handbook just issued jointly 
by the divisions of Associated Spring 


Corporation. Bulletin 481. 


MELTING @ CASTING @ MILL 


OPERATIONS 


Ingot Production. Gathmann Engi- 


neering Co. Bulletin 185. 


8-page illustrated booklet describes 
crucible melting furnaces for brass, 
bronze, aluminum, copper and other 
alloys. Stroman Furnace & Engi- 
neering Co. Bulletin 473. 


Crucibles for brass, copper, alumi- 
num and magnesium industries. 
Electro Refractories and Alloys Corp. 
Bulletin 183. 


NOVO SUPERIOR 


is admirably 
suited for: 


Lathe Turning Tools 
Milling Cutters 
Reamers 

Taps 

Drills 


Circular Form Tools 
and all other metal 
cutting tools requir- 
ing superior quality. 


6 


-1 TYPE 


suP 


Wherever fine tool steel is demanded you'll find 
NOVO SUPERIOR. Accepted from the very 
first as the standard, it has consistently held its 
foremost position throughout the machine world. 
It offers unusual resistance to abrasion and holds a 
keen edge through long tool life. 

Try NOVO SUPERIOR for your better tool needs. 
A year's run will demonstrate longer tool life, elim- 
ination of cracking during hardeMing and substan- 
tially lowered tool overhead. 


“*NOVO SUPERIOR’”’ 


and shop efficiency are synonymous 


This ring-binder presents 24 pag 
on the use and effect of Titanium 
steel and cast irons. Titanium Aj 
Mfg. Co. Bulletin 470. 


52-page booklet describes Mog 
rapid Lectromelt furnaces for jpe 
steel, nickel and copper melting ag 
refining. Pittsburgh Lectromelt Fy 
nace Corp. Bulletin 404, 


Cradle furnace which produces 
homogeneous gray iron of unifor 
chemical analysis, uniform temper 
ture and controlled carbon conte 
is described by Whiting Corp, 8 
letin 357. 


“Electromet Products and Service 
Metallurgical Co.  Bulletj 


Interesting and helpful inform 
tion available on the use of alk 
pots for heating operation by 
— Crucible Steel Co. Bullet 


Manganese-Titanium Steels. Titi 
nium Alloy Mfg. Co. Bulletin 184, 


Electric Furnaces. Detroit Electr 
Furnace Div., Kuhlman Electric ( 
Bulletin 189. 


Operating Features, capaciti: 
charging methods of the Hero 
electric furnace. American Brid 
Co. Bulletin 215. 


Coke oven plant construction an 
development in 1942 is describ 
and illustrated in 12-page pamph! 
by the Koppers Co. ulletin 232 


“Fisher Magnesium Scrapbook 
Fisher Furnace Co. Bulletin 281. & 


Attractive booklet describ 
growth, facilities and offers valual 
alloy hints. Niagara Falls Smelti 
& Refining Corp. Bulletin 246. 


Vertical centrifugal casting 
chine for production of ferrous a 
nonferrous castings is described | 
Centrifugal Casting Machine Co. 
Bulletin 315. 


Interesting, descriptive leaflet 
metal reclaiming mill offered 
Dreisbach Engineering Corp. Bul 
tin 284. 


“Foundryman’s News Letter” is! 


informal and semi-technical pap@ 


for practical foundry sand test dag 
information on new methods 4 
equipment. Harry W. Dietert ' 
Bulletin 488. 


New leaflet describes interofl 
communication system offered 
Executone Communication Syste! 
Bulletin 385. 


Use Handy Coupon on Page 968 
for Ordering Helpful Literature. 
Other Manufacturers’ Literature 
Listed on Pages 968, 970, 972, 974, 9 
976, 980, 984, 986, 988, 992, 994 and % 
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